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n 1. 1 ;> '.i-l 1^.7= I .. virr H? ' JT L 1 r i. ■ — j, " :,- 
0-}. I r-'UT^i’z j-r rrj- t V' oi^ • fV» I i Vi -w 

.m ..fe^-l'i 5^ -W sriR vnRrr-l rt ^nar 

I ‘fl '^t ll^ri t ‘ >17/ I f/‘ ^1>1' ."j^r » , "Tij f ^ 




2 « ^ yiflr«T * 

5nt sft^ ^>5— ^ ’oa; ^ .^.srra,^ ftr?»nfoit mm ^ 

^ at ai^ I j.^ ^ri ?a5t ^ 1 1 ’an^^fir fm'g?ii 

?ri^' ^ Sw » aRaajSt'ai ^ ^ I • ^ ^ara^fear 
1 1 ai^ ia?if 'aaatkR a^ a i# ^ ^ faai^ ^ I %aai a? g;» i 
5ra%aaia ttsflK ^ a?t ^ ^ aifllrta^rujl, fipfg 

■- _ii *■; c ff5 ■ . ■ «. , 

a5iaai^ait,t 1^ ., , . ^ ^ . 

. ,., ^a-.aii-sfk a^, ^ ^ pfe-^saa ai 

afaia ^ afe aia ^ srfa ’oa W* ^ fs! 'Rar^ «na^ Tafaa itnr 

fe.ai^ ^ wRwr 1 2t, a^ ^ ^ ?aia Ir at^ ^ ate 1 1 

ai^ ^ ^ • mm ftsa't ^ 
aaiW aT^> aia f^ifW! % a^"'— ^ a% at 

^ ^ ft artt^ ^ j:a 5t waJRr 5t'|s^ aa aaar ^ i sna^aai 

af-^^aar ^ Ir^ aq 

Si aA !^‘l 
a?T,ft.a^ V- ' -,-. ' / -. ' - 

waif ^ ^ ^ ^arr fWr.ar^fa^ 

ast ^ asa^JiawW.fm i, afl^ % W 

an^ 1 1 afl'a^a’a^ f « ’^la ^ ^ fi^ aif: 

an^ I ^ ^ I ^ Vr “TOafaa’ ^ 
aiT|i aaJK'aa saafR’a^li T'rft'^^aaitar^ 

^’1'^ taarf "ft ^ 1 1 ‘“aa^ .awar saaar aft 
a«^'%tWRrf-^Mt%5^ a^aft"^ I r. ^ 

, ^ ?1 ap^ 5?i i’ a^li 1 ^ ^ 

^,% m paa% W % aa^'.^ i m |t la^ 
^"i;a:.|ra 3 ^ ^ 'aa^^^t aaa; ^ sta 

pr%’^aka^.%^^.M5a^aT4^Wft 'sa^ aa'^ I, ‘ ^ 
^ aa^ta? % aft aa? 5t ata^ ^ aal^— asaa'&ftf^ 
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% ^ 3?^ wrar ^ ^ ^rnr ^ torr | qf? w 

^ ?Rr ^ gt ^ ^ sr^ 51^ I 5cF!r t ?r ^ ^ 

?!«JIPT ^ ^ tlAiailid fp »TRr I » 

?5pft fwa- ^ 5n^ ^ JTff 1 1 «it i*r 

Ifct q^ ^ I > sfTt tfif Ir ^qjff <lk «rr^ 

S^rr ^l.l. ^ 5if^, ir^ ^ «nif ^ ^ I i 

^ * i‘ » t I r ' " , ‘ 

. *rf^fiHq!t ’If 

qilTO ^ ^ I fe# ^ qjf ^ 5ft STRT 

Wr^ f^f ^ t, STRiR^tiT *1^ 

li^qr.^r q'l ^ 1 1 5n^TO!j-% 

% ^ R ?h,=qra q-l gfgii^’^'l I 
. ,' fR sr,^. fe »r fe<fi& jfft ^ 1 1 ?5Pn‘ fe sfr ai^ 

^pfifas| i; a#r fea'^^'i fis^ % qra, ^ ^ «rfa^ 

fe?ri^;|,i- feHfeq'i^ \ pPT t • 

pp?5rftaat^^ga'qrK k^-% «t ^ %r 'qqqR ^ 5nn^,t r. .^ ■ 

;i'c' l1.,- '.. • I . ' ', ~. ~; >- H • • -, 

OTw 

«i3>w artlV qir q^hit 1 1 f^r. ?nq>Rr?f ?iw q»q^ 

q^ q^,^T^Rft5T^,fq»i3 qs^ f i "qt?, ( s^ 

aft ) ssnft ^ I r,5ift ?fft ^ I ^’tO ^ 'fNrt.q^ |, a? 

£ .(^) aft ^ s f q ? Wqii^ i,' irf ^%,s%ra’ k «*iRra t; 
jS) 'ai^ ^ ^ % aqia (v) tift fa ?r afa 

V t ^ «ft5^ a»l^ (k) aftf 57 inqiR ^ aai |; ^ ^ 
^a^qrfr^ 5^ ^,'a^l ssr^qrajl^ I, gg 
^ l;'’(^) aT^~^_%T ^ (») a ff ^ g^ I, f%i 

af ^ q>T "TOR ?pnt | i^' |t ‘gs ^ | I 

(Planet) ^ qr^ 1 1 fgqir 5pJ ^ I "Saaa^* i' ' “ ■ ■ ' - 



t < 


..... 


. >-in , ny •*> Jj -i' JZfv 

km 1 1 ! 

soft % Sft sft I wA 

•Li' _il3'_si i 14_ liL Is. 1-! ai /±A*ijSrL_j>. — 



1 . ^ .. . , 

^ H?'t i' fe' 4 ^'^'w\!dV-«R<.'§ Pi^MlTfe 

s. -qfgrff |fc4Tt|ni ' ?TR/3rg^.sn5^4i^raiirc3fTr 'iir 

I ^ 5?% »^i^n5rTf^’S>->q?tp? ge ^ ST;q?t 

WTT ^ w I ^ 5a’ H^>r< 

^ -a^sar §»? a^a-art i^ ^ga ^ ^ aarar gar 

' 1^' '’!i itr? JSiT ,T‘< ' '. Tt 



sn af ai5 am «Pif,a§-^,^ j . j 

^aa^t^%f^^t^ aari-i^ qagft^Tkatagf>a; ^ i 
mTataaa'ka 5 ti;aflr?ik'W!? 



6 


, '1 -i 




^ ^I'l |V 3% #% t i 

-s^ 'SRift -sr#^ ^ ¥t .ifijp# 

|-^?i%T W ?irTM^=ffT"5itCtT'W>i‘fiP5'V *R«nc'^ 
'^^Wfii%'i 

'.• .- - f^i^^5»iT ^sn#i!r-^ ^-?r fr w |,-^ ^ \ 

R!*r !!rfe'.% 3%,"^ I ^ ^ ft ^ 

>rf sfki;'^ 

'^i?iif^!iirir!jf^ tff^ I'f^tf^.F^r ^T?n^*,FT5 fi ^.: 

' . - ■ at-‘^5*imr I i"’^55nT'^ ! Rr^ % >i1^ ^ i 

^ Jwlxsfjp g^' Hii^ I r^TTc'^ 
'sif^ X?rV^ ^ ^ |T5n»T'?f %'^ 'srs^ 

^rrar I ^ ^ tvs-?*; SI %»m 'Rsrrg^l.Vft.’^^’Tnrc 

^ fi Vo ,^.?.jriff ^ ^ 5ft ^ 

I 3Il’ ^ W ,^I*P%'.!irf^ 

>- II < i"‘, I* >■ V i'»r- » r. 1 . : .'ji 

^ wi 

! ► . ■ 1 ,” ' 1 1 jt ► r 


^5?^, ft ; 

?R!^| l 
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cB^ ^ 1 3r^ ^ ^RT i?i& I ? fB?T 

I TO't«rc‘^5t?r ^ asrc 

^ ^ !tt i q ; << g ^ ^ ^ <^1Mt 1 1 sRiRf 

^ 35Ti: gsar t, gf ?ft% sft^ snerr t wk sft^ >1191 1 1 
tar snsRT ^|,'^ar?nTr ft sifsi? I ! W«it^ 3?ix: 
|, «Rf: 3fk S[f^»T 2 ?rT |?frC 37rC3n%'»T *rfsnF'«R^|l ^ 
tl% ^r «Rrras sri^ ?n^ |-%a^ sfk Ir ?»r « ’(fir # tot 

gyg fflisq^ ir ^ kt 

% 'K t 'ifalr |-|;?rt 5t^ % «spS 5Rk ^r ^ 4 jCt «Tt ^ 
«i?gfr ^ ?rfsRj I Ir% «rc 5r lafk ^ 

^5n^«Rqf?rr| wk <3rraT 1 1 irtlr 'srctj trc f?7 

5fTO*r ftw I ?fk I *r| ^T’ ^ ^ ^ ^ » ' <iqfct I 

^ «ti%'*f(!r ^ fir |» f%^ '»ft 5R5 

^ ‘TOHT w iiraikr 5 <N 1 [ % w w^ ^ tv I 

*Jtr ?sRlf f? # 3IT I ik gT 

■^Rpft «Rrnrii»r^ fRfr | ^ ^ff *fk ^ «r Jig^ |t»i)[ 1 

^»TT grR»% ^ ^ ^ TOT *n^ ^ ®p*t 
-I I Jig t-'TO t‘ ' '^ranirw sjim jft 

^ an9 tr 1?^ *#111 t I JfiwR* I'l fea*rr 

'■^ffrt^^rajn ! «!o<»® jfkt I ^ 

i;j:^«i?rt I 

.?rR?Rr if Jit' if gk ?fk ^ig ' ^ t ^ g^-Jig jtsi^ I ?fk 

q^ I; pR Jft i^t qw sift, v 5 it^ gsiK ;Jikr • 
fft fr ^'S»TT !SB^. qj; jiT'IT ^rtfsr fqiqij PflRgr qfar t.qfk ‘gJim 
JR ssTRR (flu: qf^sn^r Ir Jixar JgR 1 1 - -7 . - ’ - r 

' ^BTRJBtJRli^'^RiijirPiRJjqrR qrtt^gqrrftR'i qr^ 
'sRR'^t ^ I ^ w '^yqos^ RJTT’ir m ratfaff qgR % 
qrjft ir |:^ Jnrc‘«r^‘ t ^ 1 1 ir 1^ 

^'fq:5f5r‘% % ?■' ^ snri^ ^ 
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ftfrr.^ i? 5^- ^TR^ff «t§ I 

fir wsm'^ 5i^ sm^r ri|f | j ^ j^irt 

«RT^rcr?r i!R% 5<T ?Rr ^ ^ 



|iW5WRT^ ^ ^ 

«rr3rrar|?ft nnlt^ ^ Ifir ^ ’^ifm #?^stt 

5n^,| ! 3Rr ’9?s»Tr s«5^ ?jk ^ ^ t ^srr | a^Rrr sRjrfira 

’gpf ^ I ?ik ?f^ ^r ^rnr <2^ ^ wft ; wfin? ai 

^ fiparf , aff lar; »r|t ^RRRiir «?rT fia | i srrr era- 
^ % 'snft IP# # fHa ^ # 5^1# I fir s«^ 

SIT en# t # Mraar w sr*|pff sRnfiia sir ^ t sfk 

ar^Spr fW# qaar 1 1 la ## fiq ## |r ’^raar^faisiR^ 
'i?aT*t i ^ at aRR ^sirar sir atw jmfita Tpr | fi;55 
IF# arat # aa^ aaifira sna srfafia fi^ar^ *i3aT i 

aacar fitw ^ Ir a# faaraai | -sn# af tar ^ fir KfijRT # 
assar 5 ^ *t firfaa <Rfiafs##fi^ aiar |; fir:^ sni% !Rfg[ 
af^ # at# ^ ara aiar t ak firea # a ps faaR %■ fipaaar 
l i^im aariir RT I ? iRT akaia arssrr^aR #at|“g;!rfm^ 
akr# laarraaRT a^a# fiifaa »i p^s:^ |, fir!^#^^ 
fia pi sffi ^ar ak spaift # at aiwr % aea t ar aiar 1 1 ^ srtr 
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Fgfrnr # 




I*- s ? >' n‘ — '* <•<< in,’ r- ( o irti' VI •’ ^r^iV 

gfc ^ T & 9n( u^jiiT Q fi ^ % jW Tsft iifa rt jV 5i-".f ■ I T sRrrr Fu'jjriJT nrSCTT & I 


gmrg^rn: m^rmcr qtrg^Tj 

?i?i^ ^jf¥ eft 
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^ 1 -wffe ^ w ffeirr 1^ 1 1 ?#srai5r 

1% ^ wfi- ^5ft qx Jrfy I 'R ^ 

=q? 5 ?Tr qrr ^ 'J^'^i' 51^ s®^ ^ f^il lar | % 

^’feff 5f qft«5*rr |, 3a% |t feff ^ qr ^ 

1^ ^ 3 s ^'1 ’Tr?r 'qiti ^55 i;?rflr ^ qPtspqr 

^^5PPi^q^-t^RRt^?r^5?q?ff^^'VqT ^ I 3-?Rrr?Rr 

;> 3riq??^«if sratqqr^jERT^I I f^'rrt'T^^^srfRiT 

jftjT qr nfe Ir f^Rrr 1 1 ft;^ ^ W sr^rn: qqr? fir snqqrr ^ 

q|,i fq®5, ^ fir 2 %*it _qn- ^mt# ?fR | ^ ?fir<s- ^ sftt 

■ify, qifffir srrq jfijtf ^ ^finjy 

1 1 51^ ^ qq:| H; ^ 
WT^ 9rq;flr 3nr| qt 
qfiqrr ^ stR Ir 
wq.5Rr R>t I m srrqqrr 
qfi^q- Tit ?itT ^ ^ l#5t 
fir ^ffqr qq ^ ?IT >it 
?nq^ ^t, fi??5 fensff 

%5q55nq 

«ftT ^ q*n 1 1 3tqriT |[*n!T 
urrCt wqqrr 

qfirrjT ^ ffir, qt ^firr qq 
T| ^ firfgigfiJTT !rq 

^ ?TTq% |-^ qTR 

m snqqq qrt ^ qt gfiqr tt q^rfi qfiqq ^ stJt itqr qt 
q|ift q| qrr^ ir 1 tit ^qqsrqqt qisH" fi«rfq ^ sir i 
5rq fi%R Tw I fir gfiqr % srqqt Tt^T- qx ^iJnqr qr 
qtl' ? ^ firi? 5rrq m ^ qRT qq ^ t fir ?nq^ qqqrqrr ^rqiqr n 
? q^ HTTqr 1 ^qr I, qttqrprgfiqr^q'tqqqrq^qTq.q^qqTt 
^ ttgr qqr I ? fiqmft % ?igqR q^ ^ fiqfir qqqrat 1 1 q^ ^riq^r 
qrq pri qr^ft srrqqq iff qit qfr, qrqT- gq q?f st T^t qfir^u- stR irfi^pr 

^ 1 ^rraiT qq q qr^ I fir sqiq^ qqq:'? qqrqr ’ m ^ gfiqr % 
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^ feqr; ftrc Pk 

at *r| ?ft 9Trq^ *n?PTr §)■ q[|»rr f? 5!^ ft wft qr "TOiT 

?lk la aia ^ ?rrT ^ 'arffwk 

qfem ¥tt^t?rr«i^ 5^ w aar awt ^mt ^ 5 nq^ ^ 

Kfr, aa^Pt qts ?>■ ^1 ^ i?fT Pp wfr #at |[*i 5 t 

5raT srn^'t 'qqq^ it 5^ % arrar ^nnr fear 1 aft aia ■q^sai 
Jr ^"r I i % =qT^t #5 5 r»n% aqr snHt ^ «k |[q^ ^ 

^*Ti ^nna wm ?raT|iq«rii| ^tarlfe^aqr aaqa «?qr ^ ww 
fe^nt^arli 

qr*qfn tc it rp> an: fer ?fk tip; aR 

»^qi|t ? 

' fti ^ ?Rqt ^at tR it qqr ^qqr? ^ q^ 1 1 

?[a%?r 5 aR qfq’q? 3 rqT tRfer^ qftvnart PpneRTq^ cft^naar 
qi^T a|t a»nR at 5 iqM qqfer ittprfersfktpr^fl^ 
1 1 =q?s>Tr qq qjt wr tpj qR ^ % aw% sirar | q^t ?v ferf ?rq; spro 
qaar \iaT 1 1 fqiq: sra q? ^ %s^\ % snar | at ?v Fqqf aq> ^ % 
qqra fi n^t ^a 1 |qn qf fw | {% q^T q^ qrg-qws^ aft 
1 1 laqsT qia q| flar f% q^ % arraa % arqqw ^ qia q:^ % fail 
a m area ? a qa^rfa i fer ?r q^r aR? 5 a qar ^ srf^ apt 1 1 ^qf?q 
^ arq ft aaiaqr aiassa qsar ftar | ?ftT laar ft arar | 
Pp q^ a qtq qr^ atK arqa ^ 'Sitq ^ fafaat ^ 'qrqa aaR 
^ am ’ \Ta ^ q^r 305^ at aft aaqR qaat | \ ^pfer ^ ^ 
a’t % areR aRasa sqqjiqj qq ar aiar | ak at aR faa qaar^ at ; 

it?^c ^ at qoo« ft% ! 

y'svfJtqj ^ qpi^ataq? ®n?nr 

via a?:rar ^ ak it afa fa; ara Faar | f^ aat ara^ q?t a|a 
aiqit at f, 1 aa? ^ ^aqSt Ppfga aiaarct a^sata aa aa qR ak 1 
R a?r aaa Tf -raRr aaqft araar& % afaR ft ftat ai^q 1 a|r % 
r^n- ■j^Ti cR if ai^ ^ar js; at % aa i ^ % qn^ aa^- 

~T Trff "fi aR aR qa aayt aa aaar afeaR striR qrr 
aar vTT'i ra :?! a^ arasaqrai qf^ — arj qa aar %aT 

r/ Vi “H-fF a 3 fi ar arafa ar^ ^a 1 



ft ft 
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. d ^ ^ ^ ^ 

qf ^ 1 1 fqj^ ^^Rit ^spCTf Tc, ^JT ^«r mq ^ ?ft ^ q*ff ■ 
qini; «tk ?aqT qra ^ qnc scR^rat fsfc qR 

I q^ m ^r wq^R q>|r | ? ?rq ?ft |q fer qr^ ’rnr q^ 

?rr^q«?! , 

qjff «iT q qflr wqR qfl q?^ t-^5|t, ^wm t qrnr afr 

I ^ ®!a qqit q^ff q^t i 

^ — isrq qrq^ fq+w #, fsi qte qR q qR q| qqr ? ?q ^ ^ 'fl’% ^ 

qqqR ?f 1^ ^ t“^ ^ »R 1^: ^ la^ 

fq qf l-wk a# % !ft% ?rqrqqqr # qrr^ tra ^ ^ qqqR i 
qiaqf|fei^5eql:q^'^qq ?T«rra 1 1 55 ^ % qip^^r Jf 
^ta q» < j qg^ cfznar 1 1 ^ ^ qft q^iaiwa qR% ssp^aR ^ 
^ ?tq% I; ?«qTr q^ asiJt qaqR q?flnqa^|i qqq^ 
qig *ri3«T ^ I q^— qq SRn ^ qfJ’ ^saT 1 5aVf^ esnj 
?f^ wqr ^ I » 3ft ^ ar qqqq str^t | q| TOaar ft 'Riqfaa 
t>qR i qTq5ftqr|fq?a|q qftt q^-qsft sfk ffq ^at | ! 
aqar t ai^ qRtff aq 'i?!f' air qar^j ijqr qpR^ 

gqjfr ^ qff fftaar 1 qfi^ % q^-q?t qrij aft qft 1 1 aiqft ft 
q^ar qq q^raa ifa aqqq ipjf i%q |i? qfrfff ft ^ft qqr ? 

laqq qfar ^R«ir at qf ^ qfr q|ft qga ^qrarg^ ararq?^ 

ft I aqft fqq;^ ft w aaf 'r qa qf 1 |?Rr qqqar q? I % fer ^ 
qqqR *nff aar qia qft aaft ?ft aiRR a^ % qjRaj qgiq qsqr qsqr 
tt q| 1 1 fqr qk qqft % aarq ft qara aft qq aft qsr 1 1 

^t^RT ^Riq qf I fqr q^sar qq a^qqi? qfa Pr^ 1 1 qfafqq amf 1 ft 
a^qqq aaaq ?«> ft vo ftta qfa ftfqna ’^t qfa ft srr-pq qqiqr^ | qk 
qq ^ a^'+iyf ^ a^f qig a^ia ft ft aa q^ qqqft- — arq qRar 
ft 2qqR | \ aRiiiiaw^q ft fq ftt qaaiqR ft ar^ t q^ar, 

ft qqraa at at %Tr~^ qR 1 1 

qf asR qa q?qq 5ft qga qft |— ^7f aft, gaqra 

ft ^ ftft ?fk =1:^ fial; fqqg aRW ^ ft ^ qff t saar aft aRqr 1 1 
«q^ qig ft arsqa ft aaat 1 1 qfr at aig It aft |~f aft ftt qFq 
qqftt q^ftta ft feq qf ftq a Faqr ^ ^ fqRft sia at garf qft 




*r §5; m snR^Ji w S, fr et>m 52 >if<T S: 1 ' 

^ ^ TO t «IT^ 1®! ^ ^ I) ’:f^ q|g 

' gq5^I'B5RlJ|^^%(^5(nn)5fPn^S I 

■ OTI % ^ *OT i'q'^ % 'q!^,% ;- '•; 

5f|’ i5m?rT^qirTqr|T3rr5r«N^, !3«R ^ | 
fgPq^TOtl it ^ 5^ I ! g;t =^55*IT 'R ^ 
fPt ft I s«^ ^ ff w % 5nm ?o 1 ^ ^ i%®r % q:t 

1 1 ?r I ^ srt Trq^, ^ qif qii^ sfk >iil-| 1 ^ ^ 

qq:ftft%1C^^ ^^nftl! 45Fr at qnr fr ^ i 1 qq: Jii fsnf 
I ? ^ Ptt ^ q?qT— qj^, qi ^ srgqrR ^ 1 1 g'tsi '?rK 

jfl^ Eft 5n^ tt I 'Tfirf lit gf’m ^00 gs iWti ^ jrtr# 
"OT 5inTir ETfft «it stw 5qr?rrf%qt gRr B^rErr w q^ '^“ 
^ so^r ^ ^T 'im Wfaqrr ^ rrrt q^ ^ iff qM-^r^ «fk Riff ^ 

1 ^ I ^ I 



• ^ «WiaT 
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‘ 'fK ^ fin^ ^a^rar. 1 1 ^ ^ gm% 

|i,^%i?n»i^sNtm»Tt |'!jk,^^§jm'^*5>TT«R«if I 3% 
5®^y TC 5ik 'snsf ^ 1 1 feflr m | ! 'tc ^ ^ 

'3^ li wi 'R •^’■gii^iii <<jx ?i?gR:5FJfT5rraT.|‘?^ 

3rar ^ ^'V israr qr q?^ 1 1 

’ -irq sT^ tTf^ji ^ ^RfRT ft qqr \ f^crq'V <9^ ^ q| qt, 5nm ^ 
q«S: qfqr Tfr sftt 3^ % *nt qr ^fiq% ^ t 


^ srraqrq q?T qq^ fq^l I ^ t, qqjqq qq^r i crrl 
■fqa ^ fq^rf ^ q:|| i qgr qq^ |, qq> ? qf qq ^ fF^iqr# qf^ 



J? 33 f^W.qfwq|' 5 ft'yEq\% qr<? qiq 

^ fq%q:,«pq: %Rf’qk srqinr 1 1 3^ qqqqr % qqmr s®^lr 
^ t' qi^ fqgil ^ ’ J 

* J t ” , 

' . ' ,?T ^qfeq-qqr ^pjfer %,qq?r-.^-S®^ fqq qt q|f 

. q?ftfe-qg qt fqtrqqr I I qq!" ^pfer 

^ ^ l^'i ^ qqqi^ ^qqi^ qqrq^ l^q qqr qk q^ W w — qiq?PT 
K%^hf.qqTqqr| I- - ■ . - - 

qq sNt f^qsft qqqr ^ 1 1 qr ^ ^rqqr qfq qq^ 1 3q?r 
^f’wr qo 5^ qt I I f^q^ q^ ’tI I — ^ 

^ iqqqr qtq ^ % ^irqr | i 

^*rT5e5q||fe?qiir^% qsqr^ ^ ^ ^ ^ 

^qqqltifqqif qir *n: q^r q fqr 
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# tor # 


I tTPit, !r ^ |feiT ^ I ? &.'3t 1^ 

torment, qilr^ pi ^ skp 
srfr % *11“ ?ik to | 'r: | ^ qip»?jr 

% ^nrR 5f i>q^ qjT^ tol 1 1 % iRnfer wt 5f): 

^ toff ^ qnqfffRT qr^ 'qqq^ ^ I, to ^ ^ 

qp?rT, ??rf^q: qn% ^ tol ^ 1 1 sinimf ^ ^ sito ^ 
QfT^ I 5ff>T q?nTPTr qnr ^ ^ 1 1 

HTO5r 

< ‘qss’qr ?r ^ gzq^ q^rr | to ’nqs^rj qrfa; % 

^ snqrqqr qi1%5 ^ | §: qi^pjsr !t^ 1 1 q^rar: 

to ^ sqfR % sftq- ^ 1 1 siraefrir qrfe qff q^jff % ^ 

?iWT 5% p ?R? ajqr pr ^ gqrai 1 1 Bqitr q?so 

I I Ir qf q 5iref tjv iff 5r it t i ^ ^ ff 

aqqfira ilPcH I ?fft ?«% stora- inir% i^inir ^“qisiir qff qto 
qrfff I sff |ff tof Itrr 1 1 qf«rr qt ^ m ^rqijr to % qnnff 
q? # fqw fqfffa: ^ ff Itww ^ 1 1 to ^ srar to ^ 

«fft q| ^iqiPT f!pT ^ ’OTT ffqr 1 1 frf q>ff to % qqw pi 
% qmew il TO qqr 1?^ !!■ TWIT to % to t^qr 1 1 qiswr qt qq? 
to ?Y % qtrqt f>qr I qk to ^ totRT iff-ife) 1 1 
qqriqqqgiqqqr ?*o* |7^V?r!ifBRrgqitT5rqff qo-o* to- 
qq; |t ^aqr 1 1 qip"??! gqr % q ?tff if.qto 

^•qiBiiT qt to’T ^ % iqq to ^ 1 fqq ff 

I j qq to ^ Wii q’sqr qt qq^ | qq ’qi5qf(!ir qqqr | j 
'srtraq qt 3^ q^, |qiff qf' qqr a^-^rqq toql qt qfTfff 

■%'qq!j^l— ^qrff if toT^ff to^^q^ ^1 ^ ^ 

p qflr, qisirr % ffurql qtsjrqrffl ^fft q^r ffsiqr^ qtra f^ 
.'qfr fkr I ' *1' 


j- , 



'gjf gjn 

^ SET ^SRSNt % JR SEFIHICi 33cfi- | I OT# JR ^ 

J»V !RW ^ars^ §f»fy, feg ^rrsr jJ ott Ir 'qpr ^ ^ 

i — ^ ftr smrRfifir f'l^ ^ ^ Tn ?irT ?fk 'srirt 
fjfaRT ^ 1 g? TO itR ’ 

STR sf| ^ ff fiRTjft % ^ ?fh: ^I xr srnr ^tri ^ JiV 
#Hr 5n>Jn 3 r ^r fipr ^-?r ^ ^rnr i 

3<>2^ ETf^ 3lltjft-^fl % ?TJn^ % ^ JtH-TJTR TO s^ltilT-JT 

^ fWt-JT TTfeJlt q^ilV ^ I ^ SRcft 

*r? fjR 'jijft, TO TOft Jifro ^ «fJT sfi^ j fssff ^ qr^ ^fro 

®ni^ ^ fjRRI jft TO ^ StT^JTT I 

f^TR-^ Jlgt I Jft ^ g#ir I ^ ffrq;' sRHSr 

«ih TO ^ siTTORi I \ ^-qWf % 3ft ^ q^ | qsftdff 51 q;|^ 

I ^ 3JT% JITO it sn^qr, qqtFqr sqt% 3JT^ q%qt qjt ^r TT fjraETT I I 
«nq% Fq«it 5RB^%ii%q^ftTOq?t^ itjrr-q|5r aqr ^(r srh?: 

% TOcij it ^Rft 1 1 ^ srqrrr qroFir qq 
it TOTT 5it^ qqqr^ ?rf^ qqj sftt^ qit qiiRr i q qgqRiqt 
% qpnq ^ q^-3ftqq ^ ? ?fk ^q qret fqqit qftftqf^f it 

*TfR ^q qq TO ifTT, qf qtq% ^ TO I I 

?q STTO ^ I q^ sftqq .qiTO % ^ qq qfT 

sTl? 5 r 1 1 q| qjff ^ qq qrq to qqrqr |-qqf qr^r l-qqrqf^t 
fst 3ftFqq TTOT I ^ isr qqq^ q^ qr: qi^ qi% qT% sf^q; ^ftq ^ 
’CTf'qs^T 1 1 50% ?nnq it q^ ftr^fqitsrpnft, TO-qtwrsfkFpffqr i 
^ S?P TOT I — TO TO^ q| TO qR totot: toto it f% 

TOT qqjftift ^ TORT ^ qjiq;^ qr^tff qift ^ it qqr 1 1 tot to 
^ qqro ^ I Fp qq qiff ^ 5t^ q^ q|q Tnftq 1 1 
qrqjiq ^ qrm jftq 1 1 ^ ^ ^rqjj qrq^ qq ^t 



36 


l^siM 

5T ^R5rT ^ftSTRiR I, W| ( Elliptical) | I fT 

^ % H#T ?iT arrar I, I stiff Sr *rf ?nik !iraT | ?fk g? 

^w^gsr'KfT^l'snpnro' fW|?rr| i sfksrrTsrR^l^gwaTRr 
^ ^ ?o<; ^ gfr sraf^ «? stm ^ Istr jftsr i 

55^ ?S ' 5 n^ ^rrar q^fgg ^ gj at ^ fgpti: 

^ ^ SKRT t I gt? fer^ gft | sfk F^tggi g?T | ^ i 
gf f<t ak ^ l[^t !■ sjit #r |-?ERir 

I Ffr srnit ^ gSRi ^if % s5t sn^ fct Sf ft jcir sro i 

feq[ f^ ^ 
51% 1 1 

^ggiVer fjf gt 
rgqjftsrs^iTpr’ii 
star ftit urt^ 
Jif siqjft ^«r«c 
=q¥i!T5nngT| ifip? 

gg% g# 

^T g*RT gf?r t?*i> 
gr gfr 1 1 % 

^ ?pqt^ ^^JTeiT ^ qx: ^ t fip?5 5q<t k 

g»nnT ^vs fer i ^gqrr qnw I ^ spr g^tgir sk gfT | i "*r| 

g^n 1 1 ^ ^ Sr |<t 'K ?g% wm ^ gfg f gr ^ sn^ I 

igtfgt? ^ snri ^\s fer snt | j 

^ w*mgH— ^ ?nits«$T-gfr pi |, ig% sniRff- % ^ 
5gg ^ fr trakr 1 1 gg e. qrctg »itg ^ |<t Sr 
gg I f% ^ ^r tsr g^ gigr ^ .giitq gi?r-qT " ^ ferfa gWt ? ig^ 
W gig Sr gtgRJf.^ s'gi^ ^ gf | Sr-gg^g g*ff | i'?s* ^ 
sRf ^ g?ff gi^ ^-g^r %<,5ft% g^ g^ |,i.^4 gg.ggrag gg^ ft 
-gigf-^ ggi,! I ggftaj'rSr gg^gg am*H ggjggi ^•«>0 9 .? Sr^ft^-I 
gti: gtg^,%^-g^ f%g^ g»ff tr?ft, g? ,at g;^a 1 1 -^srg-^-^ 
?agti g^ g^.^..gnfr;,| ^ fSpj taiFggfr ggjg^ ;g g i^- gn 




ga?! 0WTRJ 
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# ff-9«rr?fk 'TirmR: # 

Mffsr ^ g^ ?:i?r |-sik 
3g% g2^ ^ 3i> jpff ggt 1 3T^ ^ «rif 1 1 

ig grr 'R ^ ^ ^ qr sg^«T Jf ^ 

^ ^ «rag 5 r ^ ?jk srfFrc 1 1 ig% eragg % ^ ^- 
gfr^qt^?rgf?)'X|t|i 5 g*T’c «ijNpc ?n^ ^ 1 1 

fjf % TOgg ^ fq%ggr ?g qr inJl- sn^ gn%-g^ | i 
^ gs^f grr ggfr tr^ ^fgfegf % ^ SIT i g^ vm fg%g gsqgg 
'|gr I sflT iggn fg TgFsfgg qftgjnr 'r qf’gr | fg % g^ gg ^[<51^ 
% gr^iir I gt ff % gggg ^ gfgg|gt Ir gict 1 1 ^ ^sftg^gnr ^ 
Pi^g ii ggn figr 1 gg g«5R ggf qr sn^ I gg »ig ggff gg 
grair gg^fl’ t, »pg^ & gnwr qnr grgr |, ggf^ gg graf ^ 
gw ^ 9[qjR I gg % gngg % %g gint qft gw ^ 
gg I g\g ?! wr qg% fegrl ^ | j ftjg gt ?g^ giq^g gggg 
V*!oo» |lgT|i 

' fiWftgg^git 

■ 1 1 g^ UK? iT wgig rggjt ^ % gt ^ 'f^ ^ 

' I'gFgqgK'sI g^qrg^^lwqrgtaFsftgf ww sft ^ g^ 1 1 
ig g|ggg gs^ gr g^ ggw ? ? g^ % jg ^ |, ggw srfg 
’gRi^ gg ^g^ wgr gfw ^ gr^ 1 1 gg g^ gfgg ggflf I 
^ grTct wig ?|g it gsar | gtg ?r%gt ^ sft gggft ^ ^ 
' gi^ 1 1 

' ^ iwr wiggi^ # f? ^qt g^ft ggV ^ gr st^ 

, '^w?gg 5 g^graT|gkggq^| 1 g ggr | 1 gi^' Jr 

^f^giTil giggr % grriir gggr 1 1 gegrg Jf ^ ' ^ | fg gg 

, '^ ?fk gsggr ^ ^ Jf m gr^ | gk ygt ^ wgr * wgr w 

' ■ *r?^ I gg g^sg^gi gggr i ’jggw % wr s®^ gk-^ % ^tgJf'gjs^ 
gr gRir^gk^'^ sg%gT liw^^gr wig s^gt-ggifift 
I gr 'irar 1 g^ ^ iriqj | > ^gfisr ggiggrr ^ g^ I gftfg ^ 

I ^ ?fh: 'je^ % #g Jr g^suT grar 1 1 5i^-snnggiT^'H^<ii g^t 

■gggi'fg^, gssgi ggr 5®^ !rJTrgrr,gt ^ w it'^g^'*f^ 
i gg gpci f^jq anm | gt-gggK ?FkT ^ grat |“*i^ *1^ s^nftg 



18 * ^ f^srisT # 

f?iw?tT§r|i 



^ I ! 5R ?p:r ^ 5r|f fro at jjw •p^ a??? ^ 1 1 

fr-ara ^ift «u f5rf?R: % a?! ^ i 

<rfV5n^— ifH'iit ft’Tr, srw srsiiw if arff sfk irff w 

«Tf?rT ?qcj go; eraprr i xas^ |*r 

V^ ^3?Tf^ tr t 5 n ff^r<l ' m^a i ij§ 

3rR#firahqft^iraianf ,q^| ’ 

ak ^ it aar 1 1 fafrr srf ftar w’ i ^ qfkm: 
w giTT ¥T ifkH' 1 ^ 5R»R ah itSw If §arcr aiaisf aa 
agt, ah a?? ^(■i. r gitt r f^ if | ^ ^ It amm t-sm 
fi ¥t qhssar ^ 1 1 

sa qfkR if ^ % afafep fajfriwfetr aar asfjr t;— 

(?) Fi 5«p. ’fw, as?r§, fiarfa, a^, %m, a«rr aa, 
(a) aaa?— % fqoa atait S’ aS- 1 ah ait ^ ^ ahfPRi ^ I 

(^) a^anj ah (v) aa^i 

aif ^ aatfe-aif ^ aaihr % ah ^ aalf 5ra aar aj*aia 

% a| faiFa faf^ ^ ara It a?^ aa ja a?T 

at I ^aar saia «? ata ^an: ^ f’ aft, aPi^ ahlff *fta at i aa*it 




fjrs 


53;^ 5m trfmr # 19 

^ Ir ficrr «rr I Tfejn^r f srr ^ ?ik ^ 

‘ 1 ^ TW ^ m qfr sft 3ti3T ^ ^ sRfRq^rq^ 



^ #q^|3ft^tlriT^q^!rq”?fV^ if 1 1 
^ ^ RisiHf qit % ftgiff Tc 3 tNt «m g> qqr 'qerr 

sRmr^l i , 




^9 


1! ?nJTT q?rH fi 


, . ^ ^ ^ ^«Tr fe mar ^ 5r^ «i^ ^ ^ ^ 

»TrwTmr: aft ^ 'rm«f?r nff aprf^re^ 
fmi mfttnc ^ ^ jrsi 

f 



t , .- 


rt|r ^ SROT 2WK ?r 53?T5r "T^ arg- Jr | 

^3;^ g^ Jr aft ^ ^ it fjrfH^r ^ ?r^ ^j't ^ 
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# ^ 5r*rT ^ ^ 

^ gsf gf^r, ?|5r sr?r t^rr, ^ rrt ^ 

^T'l q?: ?r|f # ^ ?rfm ^ sTSJraff ^ 'Tfrr =^?RrT|fe' 

5rrw % ftivr | cnnnr ^ (plane) ' 

*it-^%‘^r^ ‘TPc^’Tf ^ li 
i-,i' irT ^ qrr ^ W Jrflr ft i 

- ,. . OT ^ % siKf^r ^ ^f?r srtfer ^ qqr nf sjpj;^ Ejft i gw 



. ^pr^ I grd % 51 ^ sft i f*TT *rf «rr g?T'’^ 



I am % qw ^ ^srqr i ggq?t ?nq^ sgftfr % q^nsu ^ % 
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ft g?Tfr OTfIM ft 


'srwvr 'Tc 3=rR sftr 5«il sjft it| ctrt % ?i% irrar w. 

wf wt »n[Ti !rTr?r??r5^^i?^mJr^5nt ^ str^' 
ssrfvi; % tot ws^f'l^nrwfsi !i^ ^ 

^ ^ ^ err fjTvrT; f si ^»f ^ ?fte sn^rr, ^ sat f?RR 

5r f? sfh: Tf ^r^TT «rr iipff ^ »r!rr ^ 

^ I *r| sJTRirT 3rf^ ?FRr qi^ 1 1 ?^?r ciRt % qR?qft? ?TRfR 

qfr si^qra ^ m' it arrar 1 1% wr ^qrr ?rf f^qfir ^ ^ | 
f^fnff % ?r| I 1 qrjfTRft % 5R*PT ^q? gR ^ # 

^ 'St ?R«R ^ m arnft 1 1 ^ firsRT qft '®qR RrsRr’ q^ 1 1 

q^^RR if ^rit ^ ift §qft it »rcr qfk Jr ^qitf qjprq I vt 
ri^-^TOiit % ^Frt vr It ^ ^ '3K'> pr qrfqqr 1 1 

p— qf ?rfqrpit^|?ik^%qf5rit gnftq i ^rq>r sqw 
^?«»o^5i|?ft^q^^¥r5nrM?r^^qRt®»ft5r|;^| I *<1 
RRf ?it^ e«;ferir|*r^|5it^ ^ it srot ^l-qq:^ 
f*raT 1 1 ipa% ^ ^qq| 1 1 ^ % rittPr) ^nik ^ % qnTor q? 
q§5r qnt fJRsiTi qqgr ^ qqtfe q| fistl^rsT ^ srlqqr gjqr q^t y5»i qigr 
qfh: ^ % siqqqr ^ ?qq»T srirt ^ ^gr 1 1 qfk qRt kq 

I qfk ijgft ^ qqi xra 1 

ggs— qnqqqr 5r ^ 5fk % 'Rqi^ sft gq% siqnqrqRf^q 

|q|^it|i F|5f^^ql q|?q qq qTq% I qfk ?[g% qreg ^ 
qr qikt sqti p' qqq q^t qq^r I 

igqq qr^ I q| “qH qt ikT |— qiqgq Jr q? irt ^q|| 
^ fqq qf^ it qqgr | ?fk qirt gRt Jr q^ fq^qri ^ 1 1 
qqq^ it, qjft ? sqqg qqgqr qqt gRt % srqgqr Jr ^rFqqr 1 1 

^ % fBj qq qqqR( qrgr 1 1 

qft q| qnft ^q Jr fqqrggr 1 1 qggqq q| ^Tqq Jt ^r-qR q* 
^q fqqrggr 1 1 ^ ^ sg^ ^qrf qnr grgt | ?fk ^gqq qqq 
ftqr qR it qigr 1 1 ^ fjqfgqt % ^ 'R* qq?qi ^ ^ qr^ I 

SR q| fq^ qir fq^ ^ I q^gq Jrq|qg gqqss^gk^^ 
^^qpTli 
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^ ^ 5r«rr tri^ # 

^ % fS! ^ ^ I J s^TT^r tt^oo »?l;5r 1 1 ^ ^ 

^ ^ 5t ^ fer snr ^cT I sfhc 'R sjf feft ?r 

»5^* g»rraT 1 1 

»rf?^ !B[f 1 3!k ?¥ «R ^R5r gsrr BRFiflr % 
P?i| <Tn? ^ t'l 5fi»ff w 315 RR I % ^ *nr5r Sf ^ 

1 1 *Tf ys^ % ^r ®ntr fsr ^ v^vo *fW | ?lk ^ ?r 

?v tft5r ^ p! sifsRr ^ p 1 1 ^ snPRr ^Rtf 

»ik I, ^5 ^ ^ Jil ?r *fii5r ^ ^ tot 1 1 br- 

fR^TOTl^ ??Rjr^R^ ?tto5t^ !}^3rTJn:r& 
STO # 3n^ 1 1 TO Jif n ftraro ?s.5i^ ^ ^ ?ra^ 

w TO «rr I *r| TOfnr u ^ ?\9 ^ ^ tot 

1 1 TORT jf TO cTl^ % TO!T ^ 1 1 TOT ^ ^ TOlf 1 1 
:-?r <3^ ^ ^TO ?r I ?fh: wi^ tor vf)- finsr-fTO 1 1 
^ TOT TOT I fe ^ Ttl fefT % TO % TOSUr | I 

STO vqo iftsr 1 1 5r?r?nr ^Itro^TOr 

?®o jft?r !■ a?R 1 1 srf^RTO % tot ^ y.® jftw ^ ^ ^ I sfl?: p 
^^|^%^5pT*ft-^^^5TOx:^|iSr5rp[f »TO gik 
% #f ^ q?)- q ft tfqf ^ 1 1 

^ 3if TO |-ej^«;oo tft^r tot qrr ^ ?r 5^ 
Ijfl' Vt;| ^ qfefiqT tRSTT | sik ^ snt 

K» ftftsf TOfV #5!^ «R |[JT %gT I » ’|«^ ^ ?I^ **1 ^ ^ ^ 

I, ??rf^ q^t TO^ qfq ^ ^ I ?fk qro^r to gm 1 1 q^r % 
qr^qro if inft^qT to # ^afqro 1 1 q|5q% % TOiff # tot 
^gq% ?Tf^t-qn^ I ?qirirpTOf 

sRir i?qi M to q^l^^ p qT qfror % 5 # qit f*# 
I ^ P! ^(q % qf^ f5iq qqjR qror q’Nt 'r ^phtpr qror t 
qqjR % if TOTI ^qrofq-'R^ TOU TO!f | I W 51 

% TOlff # TOT !!fqq> ^ % qTOff qff q^i ^ 3jfqTO | I 

5lfq:-^q|# qTO^^ ^ # 2 T I, ITO STO vs?K°® “fN’tfl 
•R qrcf ?ik ^ q^"^ (sings) % qroj q? ‘TO srfe^ I 

^ q^ iR iTO ?ft?qq TO t ^ 1 1 q? Sf qff 
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* la? tef * 

'Tl\!55?r ^0 a? 5RT ^ t ?rTift IT ?o ?(i|: if ^ sftr snar 
I ? ^'aqaff # ^Nar agt 1 1 Ir ^ «;'? ^ ^ p 

sRiRaf^^ 5PT??wta>flf I s^lr1fi•' 


a>r Omftsf f|? % ^ ^ % prr 1 1 % a^'a- 

#r |— '(?) ?r|<l', (^) a^r ^ (^) i ag'at ^ faatiir % 
5i%'<r?r^ afl-'arar sFt arar aa if4o ^ 1 1 i aga ft«R # 1 1 ;’ 



sr^af? aa aaaR aailr 1 1 afa % af ?? ag'alf a ^ af?r 1 1 
«Rar aat aw-aPr aar % a? at ar^ ^jjftFafaat aft iaf^ ^ r 
fefg «?Wi aw aar ^aft ^ a^[tmfa ^ ft 1 1 aiw 
tjar aa^ Fasii w aiaaar if ‘i^-^ar ?r ps ^ ^ ar-t^it 
sfl^^aar fa^faariair aiaa |f ^ a||tar 
?!%? I aar ar ' a| ^ alls aar ahr aN? aararat % assrri a?^' 
iaaa P f ai?aa ta|aaTfaoaaittti*3^=TI^?^ ?«"? ^ 
^aliaw^ftti^ % ?'s«;a;^a'ta-|af la^ar^ata: siva^it 
qaraaaRpaRarl^^aa^a^aT ?o^spi|:^ i ^aaafarat i 

^'tsRTRaw^ ^tjar atata't wtaar?^^ it'ft 
aw W ^'t? I Ktt|a%i|a%aKt?it7:^ 

a^ aa ant I aaat aFiaft aa a^ U a®!: va ftps Jr aifa: 
anfr tail ’ 
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# a«rr ?fk 'ffent # 

sRTiSf srrar | f^sra *w sft srr^ f^rar ^ ?r \\o 

*ft5r ^ srfsRT I I ^ ^-% SftRRT q^ IJ'F SETHT 5nt ^ ^FtW 
swR ^ «rT eft *15 51^ q^ ^ ent Ir Rnw I: fsrq ^sr, q^ qf ^rt 
q^TT w sfk i?r qriqer ^ qqr i ^ ?irq irif # urtfer ^ ^ ^ft sjqqi% 
^ qqrc qgt qr, q^req^ q? >ft Ct qqq:^ srqrerr ^|r § i 

?TRi 5 T 

' '■ ^ qq ?*rT^ feiq qfr q^eq 1 1 qf qqf ?r qn qsr qR 

qqr qq qqf qR sftqq s^t Terr ¥TefT 1 1 ^-qt^, qf qqt ?iq^ qiqq % 
‘ feq ^ % spirfft 1 1 qf qrqqrq if qq^ qr^ sraw enrf ir it qq: 
ernr .| i qfqqr q>ftq % qro? q? qq fq’qrf ^ 1 1 sqqr eqrq 
tf,^v,ooo jjtH'|!flTqq^#5ftqT qR fqq q qqr qqqnc qqrqcrr|j 
qs^^^’^errf \3* 1 1 iqqq qnerq estq 

qff, «}^ 1 1 fq qrraqr qrqqqrr fBiq T|q 1 1 qnerq qq enq^q 
^ooo*g€hfq lif^^iwq qTrer5r%q|er fft% ir srra | i ctt 
sqr qit I eft ’B5 i% & qqqq qqr«f sosr ifer | qk eiHsOT fqT qrar 1 1 
fe qpt % qqqr qrq ^ sirat | qk ^q't ^ qrr^ q^ 
% ^ if fqqrl ^ 1 1 Pbt ^ wpr qrqqiq qqqq vtjoo* iRkTq.q^ 
1 1 ^ ?rqqq qfe »qT^ qq qfqqrerq ^ 1 1 qq q«qT- qt Ifejft 
if qfqft' qr qr^ | qqr srifr qqqqr efk it qserr 1 1 
‘ ,'^ ir gq qR q% |q fq^ ^ q^ qf^ 1 1 qitir gq qR q% |q qqq^ 
.'I I ^ sRiTT qf, qqqi qqr seqnqf yr^q) q?t fqqr qR qk- 
] qft^ q;^ 1 1 q?ql% % qk ^ qr^riq qq q k i F<q'i q iq , ( r ) %r[t:- 
ik qq q^qq fesner erqr (^) %Rr qt^ qq sqR fesqq qqfqer f i 
Siiw ^ qft qq qrn^ qrr kqr qqr 1 1 q^ft qqR frraFq qst it qpqqr 
qtft q|f% qfN-ftrqqrr «y,o pr qfqqr It q^ 

k^qfefeerl : — 

(?) pr. (^) (^) T^. (^) i^) 5 rsq?, (s) | 55 ^, 

(tt) qrfq, (tj) q^qr, (0 qw, «fk (?») qq i 

?qqit q qkq;^ qqqf 1 1 q^rqfq ^ qqqf I qkqrfq% 

€, I qqq qsT jrf^ 1 1 TRkf qt qqqf 1 1 sq rr^ qr qtqf % ^ 

qft qfqq s^t qrair 1 1 qrfq % qkf ^ efk ( R»rgs ) 1 1 ^ 
qqq? iq qg'sff ^ qi^ 1 1 





HRlf ^ ^ ^ ^ gk 

qPwR ?nift I ipr5R??r ^«rr5r ^<riT^w 

1 * I t * 

^ 

jpnnr iftvr.fr ^ 'S«^' i ^ ^ 

^ 5 rf fWf ^ » 'ifE^ 
% sfria ^ ^Wi ^ aarr w I qkancr%?a'a?^^^^ 
«iT% 3ra OTT ar^f ?ik sfe as^^aSfar’ftr 

^ ^ 3 Fra |— a& i qftanc la 

a^ qa ^ afa ara .^-4lr^ a?' ^ %'li- ir^ 

• ^4J5 ?nr*E ^ ait ai^T-^-amt, ijqr araa aa ^ ’ m sfasr 
^'fea^akaf^^araar^^i^aif |t'i ^ ^ ar'atar 
'asikf?r^aia#,r'«>^qqr?fk'ift^^*^_#i <{«^t iapT'a i 
?a ^ qjt ? ^ % a^a^ qr i ?a k?# % wak q^ aa-sft ak 

I w , I I • ✓ * I 

qa aa% p, w'aaw |— ipf faaa ..?^ »ra 4 ^^ ^ flar;. 

^ ^ ^ ^ a> - - - ^ .ii n— ■■afL -**' — 



\ ijs^ qft f^t aqj'.sa |t ^ ^pftq , ara i^oo jfta 

flarT-j^asr,^ aFa ^ ^ ^ ^ ®ft aal" asa sar aiw 
q« 4 t qit, afaaraia ^ itar a^ik ^ afaqarc a#T qa aro 1 .-qr a? 
dt a*ffqaa ai\ Jpt fft |l 1 ar^ aga I sik af| aq% aak f? aiW 
qq q^ qaFfqr ^ ^ 'q^t ftrqaat ?f qa^a 
qtar—fqa: ^ afa % ^ q? awt, f^ W aqat qq aaf C a^ 

P^i ' , - 

•ak WHaf— ard ^^akaf a|a aftt 
ararr^iaar aavs Jr a^ arat 1 ?a qit ^, % faq; ata ^ 
iqat qafta a|r 1 1 



' 2 ? 


^ sRTR snrr 5nr 1 1 ^ ^ w+riTf % m fi^ff 1 1 

^5ft snq^wtVI ^ ^^1:^51% 

%fw'?o |— ps ?ft Vo srf^ <flr ’?5i:^ 

Jf ^ I ?ft ^ «nf ^ ^ «T?ciT <5ra# ^ 
ftfrr I ?fk Jr sTsiir 1 1 enf 5 R® 3 «r ^ ^ 

'l—f^r wrg »Tog^ ^ ?ra|' feqvT |— ^ ^r<f^ir ^ tr^rr't i 

loo ^ ?Rr «n% ?rr^ ^fsi r r' ^ w>r ^rr | 

’ o cott: % 3ri^ 1 1 

3ra%% >regT^ ^1 %q«r 

«nSr TH OT PR^ I 1 llfl[ STN 3f^ Tra ^f 1^ ^ c q i| !tft ^ ^ 

Sr 51% ^rrinr ?» % ^rrar % ^stsfh? ft STfl 

tp? ^ ^ gra 1 ^ T?: ?Sr SRTR Ir st^ 'r 35qrn|''Prcr 

^|‘i ?i 5 »iTfr I Fqr sr% ^ 'K PrST 

^ I ?ik ipT^ w %■ ^ ^r WR srfSfer *r ^ srr k|t ^ i 

, 5R % % qriq^ ?TR Ernsgr g?Tr S' fqr ^3eq^i| qnir?R5fr 

«R snSr fr srfr I ^^'r jtiT 1 1 ^f^isr ^ ^sr r HTRr jit iarRn 
^3 ^ fT SR qR sTFiT ^fi% <iTqTR R fSTC qRcrr 1 1 !i% 

^5qnti #^r TR- St 3?R fr 51^ srrSr 1 1 R Ji% ^ ^ ■ Sr 
«nqR ^ eqRiSr 1 1 sr % q«Sr tr eqRiSt | SI- turr ^rs? fr?rr | 
Sk srfT |i% 1 1 ?^T sRiR qjT ^ 35qiiw siJrferr % sr^tfir 

srn^ ^ Sqsff ^ |w ^ ^ ^3^ qirsrRnx: fqj5nT ^fTJTr^gJFT 

tafirnr Ir qR ^ | Fq? ^3 h% fjr^ ^ ^Pt S jt^ 

'SrsiRfeJTSr ^oo t^^srfsrqr^JTfJTl I m >1^ qn betri | jfTfr 

'I I g^EFT sRgR Sr ^EiSr Jr fT 5r% ^r S€ JTJIT ftJTT ! 

9i>fr ?n5r Jr K? qSf 5^ ^o ^ ?g.ot;qjr qq? JTJiqR ^efttict 

^TT^ftqi ^ sniSr m % pT «m Stw ^R» JTJf^ sqF? 
gsnf sr I ^ iK-f^ 5Rf jh? Sk ^ 3 ^ 1 % §5 ^ x| 1 Sknm ST 
TO I % ^ g ?^»i*r i qnr snwr ?r ^Tr g?r r iT ^ir i%r 1 1 
’ST^JiT TO TOHTO % FttsiFTO J{ qit SrS Sr *if F^ Srf -siRR 
ETfr Fjrit — srsr sr ettrut | Fq? to stTO % ^vtTO % EpRUT sr^ 



' ?rnTM * 

TifT w ^fT qnrr i q^ fffl' i w Mirqi^ ^nm 

ifk ?r cfr qfif nfr fr sr% !t wf Fqsrra srftR ^njr ^ f^, 
,5ft 5RVT ^r |>rr T^«nf2Rr ^ |, 53igrqr F»rtfr % tERnr F^ ?^»Ti*r *r 
^ ?fh: vrqqJiTiip sqF?r »ft ^qt »rt i ^ri^ft q^ Fq=qR 'q^ fij 
.q^ftf^^r % ijq: ^siFqqj ^ q^'r^qr ^tsr qr? sTijft 1 1 q:?qr 
5«qt qr FsRf^ qqr«f qrt? 1 3q% q^r^sfr % >t srq F^naj 
t ^ 5ftt qsnr Fqqr^g- qnir qr q^fqsq i s^rir ir ^ 

, qqpq Mt I F3rq% q^qr^ ^ fitsT^jr qr^ir | «ik q^r 

q?JU ^qjT ’qqqj?: srqirT 1 1 qqpqf qit Fsjq^t T'qqr q^sq't % qqmf ^"r 

® I ' t * 

^qqr ^ Fq?r % q?rTFfR: ^ ^ qfe-qqrsf (Anli maUer) qrq f^T 

1 1 ^qqq qr^ t Fqr qF? jjFcf-qqiq qn qnf gqf^ f^qT qqrq 5r eq^ir 
«iTq 5lt f^T-te 'acqvT ^qr i qreirlTqr qr-qt ?'t oeqqqiq % qi^ ir q^ 

I % !JvT gcqrr q:r fqq??q ^ ^T- F^e# qF^-qqrq ^ fsrr qr i ^'t- 
F# qqr^F Fq^ % fqprite |?Tr ?frv 35r q*ff ^ qw-qw % g^nsr q^ i 
^ qr^ft qqr q^Fqq? q^iqq ?t to FqF^qa: qq % q|t qiq 5ft -it t, 
q| qrqrqq q|t qr^r qr I 

qiqt q=q qrq TO t-- ^ qroq: qrtft qf|r ^ | srH qtqiw 
q5qrn5 Fqiq qqt«f ?t qfft | ’ 

5i|i qqr TO( 5nr qqT«ff q;i qqq % ^qi FqFqqrq ^ | 

fqr fqt fTOqr q^qq; qfk qft^r ^ t « q? qFrcqrrq fqfqvr 5qr!ff qq 
fqqt q5?Tm % fq<t8r(ir % TOTq qq PtqrT5rr qqr 1 1 qrRrqq gsqq^'^ 

5it| qit TOT q|5r |t qrfqqr q?qt ^ I . ' 

- ?jq 5 ?q TO 2rq q^— ^qrn? 5TT5ft qr§T ^ I ’ 

^qr qrgqiq I Fqr rg;fq ^ ^qiq qqpq TOC 3qq wro qrqr^ |i 
^ gr5rqrqit % qqrqq ^ ^ | qftq 5^^ 'ft'jg- qift qt i qrof ^ 
qvqrnj qqt 1 1 

«5qrrr^ ftrcft fq %5 ^ ^ Ir >ft to srater ^ 1 1 qfq ^ 
5 iqqq ? o o q^ q^ ijqr qqr qifqq ^fts qrq qqq ^ 

. TOt ^ qs qqi i qw ^ 5^ ^itot qft PrF^qq ‘ qf 
fqr?l qq qrCt^ qft ?Fti ^ qft fro i qq^ ^ TOrrqrq qft 
sfift qq q‘§ I qq ^ qFarq<f qqpqq qft-f^q fro qq % qrfqq 



29' 


# ^5^ ?fk # 

^ ^rfeRr 1 1 ?ft ^r |, 

Ir Tft ?j 55 T!ff ^r fw?w ffri 1 1 5 RT ^ tftfw ?i^Egr? ci?it- 
?»’fe?iW?: I i ^ ^ 35 ^ ?i^rfcr srf^ 1 1 . 

„ ' ' ^ »r!lr ^ f»T ai% 

=^ 5 rT'?||nTqj^=^?o ^jrf^wrl 

^ IjEft ^ H ?fl'5f irf?r «r<J2:r; ^ ipr ^ 'TR ^ €( 

u *ft5r si% TO ^ flV 1 ^ srfTR nft ^ ' 

f^ i^ 3 rr^^^s%spi 5 :»rf^!tjft- 5 r^^i ^e^rof % ’ffpnfl’ *r^ 
itrrrtiJTiw ^ 35 frr^o ;it 5 T jrf^ ^%ng- ^lit^fk- 

m ^ I ?tV 755^ ’ift €t *ft?r srfe ^ ^5r ?r 5?r 

T|fi>ft-i??rF 5 rq^^^ 5 ft*r%‘T« 5 'V%srT 5 TO^^Cf*^ ^ R« + 
?s:u *tT .^t;ii »ft 5 r ^ »rRr ‘R ^»rT i ?rfer %>r It ;st^ t'' ^ 

'Sin^ ^Wfr ^ ^i[?% fq aitir-^sf^nc ferfiV sftx^R l>fli i 
sr^ ^ »rRr ^ jr% ?i%^ ?t;n |, % Sc^piaf ^ 
*rRr ?fk ^n€t 1 1 fiffg ^ ^cfrcj .aft ^ €t ferr ^ |t 

I, 3?nft «r|t TITBIT ^rfcr ^ % 7®Tt Mt nf^r 

PiTR ^ift 1 1 

f^%5 ?fh: *rftTO ^r ^ qr^, sfrr f^enir 1 1 

fgsTT sr^^r «ftK ?iw ^ ? 55 r wttst ^ f^ncr Jfft 1 1 

% I, % q^<ir ft ^ 55^ aRT^ ^ 1 1 

w awr sri'Tft 5 !%q> a|f ^ ira qaT, a? 5 Fmt % ’tF^ fear, fej^^ 

^ fe*ft fro % aft fearf ^ i w aia ^ ^ 5ft “tr ^r f 1 

J’eS fe^ a’f?^ ^ 5 li aft f aft ^ 5 fT':it ft, ^§f Jft-'T 

a^ ft«it f af ?fk Fafeaar af | fe af ai'^ft aa^ft al 

^ f I ;5pf % ;Epft 7 7^ | ^ erst Tfcft | I 

safraat ^ % fc ^ 1 ^^t ftft 3n?ft | sfir aa a? =ja' ^ a^ 
IjafearerTOrlatj'^ aa^^a^aifa^arFaaat I j , ,* - 

m 5rPT 5^, fa fa%g % ^ ata fl% t aar ’ f^ia^r afR | fe 
’'na at # fta ft^ | fef^ ^ aiaa^^a^’ |-q^r faaa fex aar ^r 
^ i'as i ■ , 
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^ 1 5 ^ ?ft^ l?raT'Sizsfr 

gsJir I ^ ifrt% ?nrR^ % JT^rr tirPR?- 

^riPiar i ^ sr4Wf sra feir | fe-Jirnr, 

I ^ ^nq^l 

q?w ^ I sftr 5Tfe 5T| ^ sTTfflr ^rfr? % sj^gR gp^ ^ 

?n% 3^i?Prr i 'r gfe ^[sgigr- gpr gl" '"^iw 

Jri'!n[^gi?r:«RTsff^srT^^^^ wgijprr r *rfk^ gRtg^ qsnf 

^iqgtgqJl'gRgiJr?^^ g^rr 1 Jr|t ggr srot ^ ^ | i 

gpr# ^ % SRTRT srr T®r 1 1 gg% grq^ qg ^ g??r 
^ I srgRT ^ gfg w | gf .gi^t g? g|r qrgr; gfe gf 



grpR !Rnw ^ ^ ^ ^ g> gg^ «tr gR gT% grgrj 

Bj^f^qgrgf^gRlggggg^psspgrspFTsrg^l#.^ |gT 
gRlrqRgggg»RSRgg''T^|gg ^ RggR t s[’^ ^ 
ggnrf r ^ “Tt 5 t gFgRT gRT gvng fitTgralr (?) glr^ <?!■ 
iiRqgr gfe gg riit ’ft ?ngi gk rfkrg ft (9) ^ iit rrh g 






• # 3j[{ 

; ^ ^ s%5r«rT 1 1 ^ "RFf ^ pr gt 
I ^ w sn?R tifcrr | sfk sti <1^4 fc is^' ^rrar; , 

^vjslsTr^j^ ^ ^ fiT |?ir-?ft-5rR>% 5rf^ ^ . 
sp^.^.,f^^W ^ ^ ^r^rr 5rm sr^ ^ ^.| i ^-t 

s^p«T|m-t 1P^ ^ ^ ^ f^*r?t^ ferr ^ f^q; 

'5^,1 1 'ifit ^ ^ I > w. % 

^i^rlr ^ ^flr ^mar ^ 1 1 *r|t ^ftojt ft> _ fii%5, %) 

I ftf?5 qr 5*^ ?rc^. f,. 

^-5ra« ( ^TTPr-qi nucleus ) qil, ^aj I'Jff ^q»-% 

^iff^ 51^ ift«r,' 5n^ sfk 

qfrou l ? qfe ^.% fqfa^o ^ 

si?jj3-ilp ^ qf 5n^r=qi| fiigsft ^.^i. =^ ^3^ llr-fl^ %^>,- 

^>?T qq |— ?prt^ ! 


^ qff, ^ at qcTT | fe q| ?rf^ ^ qff, 
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* giffM ter * 

IPTOU I fti *pnj\ ?t at!? IRfR ^Pt »r^^t vi stRft I ': 
{\) % sKr qr?j srfefsrijj B[ir%5 ?r ^ ^ I; 5ft^ 

ii) ETO ^ ?r ^ mfr ^r f;?it % 1 ?^ 

I, Ssfk (^) ftJT ^ % ww 

?r 'fi^ ^ sTRft I, 1:^ ?t I ? ^ ?nrw «nq? 
«rs^ TO I ??t jjlf ?i?TO •— TO^ qt? ?ft ^n?f 
% TO 1 1 ^ ^§T f% stTT »pr nftro *r ift ■to’ 

(f^lronr) « vff^H t^sp qffB % tr^r ^>tt sir^t Prm ^ 

ftr g?i% TO-TO % 5r3?f ^ ^JTer ^ rfr?: ^ ?— 

’^x ^4x |tr ( «rcprc e^?rt^ n>r TPr^in ) i |?it *r| ft>’ 
^ ^ ^ ’^rFgiT ^ ■jft ^ I ^ T^TO TO if 

TOiNHf »t^tr 5'knir ’^it^ | ^x to ?int ?. * 

?n5t frg^ i *Rt ^ t?qr ^n«r i nfTrnjR ’ti 
filf ^ 5lf% ^ TO ft TO ^ ^ 

qfiB ^ ^ TO’fy \ 

at f«n^ ^ figs ^ ^ ^ *if|u«j[>E^ q!Tat?a%5S5a^ 
f^TO ^ 'STOR '[s^ <R ■qr ITO \ ^ to: 

^ I SR qnft ^5f % TO TO I at ?TO 5 ’S! aTO | TOaa?? 
fai a to ^ asR a? aroi SRr #r sflr TOt ft 1 

XK. ftTO ^[a%5 ^ 5'^ ^ aft, ^aaa Fir^ at aft aaar, affft* 
^ ftR ^ aaiaa 5 f| a?! fftaaTO % |f ft 1 ft fiaqaj TOraar fftfta 
(Methane ), TOt^ TO aa % TO 1 1 ?fft ft fas TOa qTO at 

fft«i% TO 1 1 ft TO TO 5 TO % aa ft TO I • TO aTO fafta 

TO fefeftar aga' ft 1 aa ^' % ara tot ft aa a? Rr Praaar 
ft TO TO* ^ran aria faa:a snft ft 1 

aft ^ ^ ft ^ ^ s^t afftaiar TOr ft 1 aiarosfaar 

aa% wraf ’araaa snar ftar ft i TOaa ^%5 a^ ft aa^R ijar 
aRft%|fta5TOppa^:aaaaa ?oo a«f ft3?Rft I ftat aaTOs^ 
ft.srfa5fti a| aaaa a^ ft aaat aPssBar TO arRrfti a? TO" 
ft afftaa'^ aaaR aaiar ft 1 . Fawft ara a? a^ faTO-faar. 

ar, aa a^ *r sa ffeatar ftai ' * '' ' 


1 
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at ^ ^rarf ^ % tR^ 5 ^- ^ ^ i 

qssn^fgfirJf^t^ssn^lj.irfe 'Tfcaw ^ ?ia1^ 

^aaV ^ I fiT ^ pRT mF^^r >ft aft i 

• f 

'.', i " w ^ mRT it 3ft ?rnr' ^ q»?r ^ fesrl ^ I 
aT'?R?PRr/g2^ |q ar^’ |, ^ g ipuggf if'ai^ ^ 

^jC-’ara aseft | l af gtdt ^ ^k-?* »it5r -am ^ ^ 1 1 w 

JT^.^a^a^SFaa3^5rr^a^»r5finRft'^|!ft?: 

w aa afar ^ 1 1 ^ .‘a^^iqia at ilt | 

^rSMar aa; ^ratr at fq; aal aft a?^- sir ^oo ge | afk 
saTO| *flvn u°g t fffttF^ ar if->ft q:ar asiai^ a??? Prftslti «?ar 
awfaaf aa aa | ^ t fat sife-aait at | 

aaa^,% ?rRr TORpl ^ ^aarlr faq^ ^|i qapfaarsria 
aara t;?f^ aaa^ ^ 1 1 aratftar ar ftpste ^ ^ aw t 
|!fT V .ai^tjsif ^,afa ’^o-vo ttaaa? afe tfw i afe t-aMt 
faa^traa^ I at a% .ak «taft |f^fer-^'t< 
fasj^afa ta#fa^ t asi^l^afatWt a^aa aaw 

^-^.a!^1f t^ .a^#aar<titt I r 

f 

fa%5 ^ favT^iw ^3^ t I 3ft ^ % aaiaa t aitt 

^a»W % aiRar aaat.| i aa' ^ % atta a^ar | ^ afa^ 

t afaa? 1 1 ea aa ftffaR ja: f[a^ t faa’ 1 1 

f a[ % aag- afa 1 # ^ I sat ^ afaaf I ( ? ) ftfapcar ^ aaw 

. fa%g t fa git #,-(a) <rcm srpt ¥t gfk ~(^) iptif >% 

■ aia?nt^^ri!ff cftaalaaf %aaw?r^'n^‘^w^'ilat 

■ |.i ^aaa 1^ aa smtftat ^'fatt % Fga^q ff t aar ^l^rat 
. f^, vft|r sfta fafea lairfa aaia at I, at fiR %ft^‘ 

, at 5 tP ^-| sftc ^ t’faata ft ait 1 1 ^ aar % 

^ ftatta^^ I ttt.aRtff tta gNt.i aR ^ #'fsr 

I tt.,faaaif>|i ^%ar^f-?ita’aa^^.aa W ?raaa^^Tpar 
i; I,- \-v\ t taR, ta?f aaf aan fsft an: afr-afas fi af , 

'Taaa 18 ^ a^ t aft^m ^ ^aar 1 1 sia 7f t ga/smcar r 



^ fsprrfeifk 'rfw 

srgnr ?r?pnt «fk ^ ^ fifRT-ftr^r i ^k. "iPhr 

% #c- ^ i%Ppr ^iwiff ?ft‘ !nft- qfew.]^ ?i^ fem - 1 ^ w 
5fTO*l‘<?t !R ?rR?*ff %. ^ 1, 

^ t^'TRT % !rnr ^'tiarq- arr ^ |“f?5 

gRf'sFT'^* ^ g?fnr 1 1 iT' ^^sprif «fV ?ft^-qftarc % it ^raw- 
t'i'!f^^% g?^[4w ’?rf^ tlr'^t^sit 

^^w'TRr ^ ^ I, firf5‘'TOJrr ^ if ■ srto ^ errar 

I'V g5^rT?if‘^.5RrTO ^ ^|3it ferifa 

<pr'#g^^jwra?r|ffWrf ^ I ^ fe‘ flpr if!35fn^‘ 

t w'sff^ if TO sRw ^ eirar I j 
^ fenl ^if I *i^'|'f% f^RPff 

itlTO^'^r^^RaT* 'Ksn^.OT^l’i.^il'; sra^^sifari 
ftif4% wsmm ^ ^^1% sncRRT ^ ^ ^ ^'t‘|'tir *rc 
f^ ^ i*c 5iWf T5ni% fes ,*®rr^S 

sfhf^^Bli <0^ ^ 3Tm<5r srsr | i^g g qif *fi f:% 

w>s^' w ^?!JT ?ifr ^'^'®^5‘*pl35rl^i|r3Rrl 

^-tl^ . 

, !trT ^ ^iTtyssr. ^ ?ipt 5iir<|.^ *jfri TO't t ••'' 
^'?R!I> 'n^ %,'!^ §?rf%iff<^<?Ii5^ib^ 555B(fV^ 

«nr'?ff<5iff't ? ^■- I ^ T13 1;: sw'ft 
»rpSt-I^ feaift '»pff 
^ ^ ^ij^TT I ^ir »riff ?n^ 



# mk. wn\ # S.S’ 

^ ^ ?P!sr sfk 3l' sn7-?nTOr ^ 5*^. 

?r«rr %!€l‘ 4 tecf *iT ^fl" ^ Pr^fi" 

5 n<irt ^ Pra# ^ ^ ffeiTF^ 'r ^ i 31 ^ 

^rra^l, 5 r§r sife sfk ,% ^ ^ l[<lr #t t ffrn;-^- 
|!ntrPK^! JTft !r % ^ l^eir^l^^ 

J 9 % ?Tn^ ^ ^ ^ 1 1 ^ ^ K.^ e;'^f ^ ^ ^flr 

»r^ ^ 5 fk ^ ^ srfy ^ «R^?!n!r 

fa^ Ir tRK®® ’ftn & 'ffi' |» ^ qrft'ra' 

PTnif # |;ftiff ^ Sira? ^ ^ gp" 1 1 ^ ?rnS 

iRjrf ip t— pfft Pf ^I, ?frt, Prfr^ Praflr qp&?, snsr, 
sftvT, sjf^, q^ ?ik qpnr ^ pRPwi ^ ^trto it ssn^ 1 1 f it f ^ ' 
mqiT^ Pfo^ ^ f^'?rcr 5 n% % Pn? qq? 5 ^ ^ ^qiTi ^ft *rf | sftr 
^l,t‘sraT 5 F w [ 

siqfRr g«sf— sirnt qfr itqr,,stqiRr irPr Itfqnrg- ^q^ooo *}t5r 
|‘ I w “^rar It sRFRT qrt q®^ crqr ?n^ t «;|, PrPiff % OTW^^r^r ^ 1 1, 
qit' qrojr I % ’gf Pjq^ % <; ^ ^ | sfk ^ 

<?’ ^ Igr ^pr 1 1 ?% ^q^ft >it[^ ?r*r«^ % Pnj pp^ 

^ ^ ^ sr^r qr sfWt* qiqt ^ ^ if i g;# ^oo~yoo jtst ^ 
i[¥ srjr; ^‘it snt %' ggqrr q»qt qpt prq*^ qiff'q^ ‘qw^^rr’ 
wiq^tf qpr qr^ srq’ qt^‘ q?qf qft'q^tprl^ 
q®si?^ # sTRivip fsj ^ cTR sqrt ^li-' q?Ri9' I fqr«qPr qfe- 
lf%j^ ?'?*;» 5® 1 1 ' ^ qrR!!j]r<qiq| Kt% ?n?rr ^*5^ sps- 

qpR ilar |- sirar^i # mq% qw sqr sir^ Jf fgj qnw ^nrar t 1 

^'siq*R: sRiRT qjt'^ p gqr ^jTq «prar|‘i srpJt 

qpn srqiRr- i?qr q^Jf t^j^ooox^oX-^ox^vx^Sstqiy,*?, 
w,ooooo-ooo<ioo. ( j^.nvsvsx ) ifNr ‘qe^ri’l 1 qra’qf qq;^^ 
f%^q5gp% H.i;e*;X ?»'“ P‘|, qf^ |{% ?rgq?qq5p?|v 
^i^sRira'q’f p| 1' qg: qqrRrq^^ qp^rrar w siqiK|t: siqn5r' 

( ?*;^‘>o«» qtgqpr g»^¥tqrRr 

I ^) qqj q^.qwqngit I ■ 

j war ^ g*ftq qrt gntT— w ?t sr? gRf qp giqr ^rar | ^ 

, 9 ra gq % grftq | q^ v.;^ qjf ?ngT 1 1 gg?t qqnqr qP ?rjp *t 
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^ mmffr feiff # 


v.^ ^-5r»r 51# t < FT# fpr ^ % \ irir friTr ^rf^mr 

% 1 1 ' ' ' " 
■' cl#--!!? # I# ^r#7cT»r tftfcVi i^c 

?nflfT 1 1 mfhr ^ ^ ?r s!Pn> Ff^r ^rmr gnT T??jW t? 

4#! ’im SflcTT I I grtir HHI {Dni? btJii) Tl^fr# 1 s^RTl- ^ «?•« 

TOST i?f \ I ''ptj cfRi ^wr spuisr sw f?: ^ i f s; ctri f# 

^4rfi ?fh: pr& sRipr ^nrf tr 1 1 

»R fkcT ^ cT# g|!T # 55# fen^ ^ I I 'R f^F^TrS 

^ W ^ « 3»rJ|rT TOT !r? t ^ cTR'r 'FT !TT‘irR 

gfcT ^ ■# ^‘ssir ^T 1 1 mR ^ ?TpR mt cf# ?r'7T5: 

% t '(?) ^ ^1 (^) ^ (^) art t cl# 

sa% ^ ^ f«F 3Fr% 55# ?»rRr ^ ?r# % 1 1 cnn ^ 

S qrC# giTT 9rai K— !FT 5nr*i# % feJi'iFfR’Ii 

?5rR ifTcT 1 1 w shfr'!# ?? 5n^ '[f«^ Jife ?t # 
^ '5^t ?> 5r%# sft^ T[!f % TmiFf ^ ^ ^ 51T«T 

^ w t?*! FT# ^ giTcr! t t ' ^ *1^ 1 1 ?f# 

TO FFT 1?^ ^ ^ ^ pr 5f?r 1 1 

*TS!nT 51# laRlTOSRm ^ % ?TR?R % FIT ?5# ^ 3# ?"# 

I; g# 5rl 1 1 fit^fr.^ ^ ?rg|cr^|— 

#>!«#% gTl^R t— ;Fpr p % f I R!?g RSRdj | 5# 
^Flcf % I 5fFRrr «Rc^ 15RT 5 tPt^ | F<F ?!# % TO5R ’FFTfir pST 

^F^Frr.5nFr#^Frarr'R!RT5rrST?>rT 1 jir# ft# fe# sifR 
^ irrd tf: qf^ snFi # ?fi# ?mpf^ qrffn ig# 5rf^ ^ffT % t? ^r^r 
f^gfT g%Frr i q^F ^ <r g^T grcr# |7 sRirg #FfT j^ra# ^ftfr 
«- t; ifTa ,'q?#,'R !RcfT 'R il# I-^fti fr aT a# ?K-qo p ^ 
Sr^-^ arcT fr Sr? ^srsst ?T !rw p^-aT5rr p 
FT^ p-qrqFrr i fS5 ‘R at faj'far a^ pr srnm i sFife s# qg 
I . -'...... 

qa ai# qji aiaspa # a|a fT ?rfaqr 1 1 ^-qa aRsFa-aR g}#; 
FRicPfR ^0 00* I fa aRT^FRiaaraFC 

a? ^ aiqisa qrq Fiq 1 1 ■ 
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, .?trK q^«R fii— ^5 ^ |it ^ 

I fell qRcrf^^T Ji| !Tit ^ 1 J^f>ircr3ifiT¥|fe^^ q?|tf ^ 
, wk 5EPffe ^ ^ I vT^ sr& ^ ?rk ifit 1^ % wrojr t 

^ 5ni% 1 1 ^ |fkn ^ ^ 1 1 fe^ 'i®^'V 

,% \ im| Jr ^ feg-jft I"? I, vs^ 'ir|*rr4' Ir vrirnn art g^^rgr 

I fe q^F ak ^ 'al % *rFr # cfr 5 h q*rfe 'k s[*r^r ?rRr^ 
I if ^?r ptn, qfe f?: ikr I i?r srjr qfe 5r?M fe'f q^ 
_|^r^.?r, ?o ?r -Ir^ ^sfj- sn^r at ?iu ^ 

, ^ ft 1 1 , , _ 

, .errcif «ct ft*rfe?rHT— ^ 5]cr crk ^q^s: ,'jif^ 

, wk »ik ?r ^ sfR ^ % forfejnfr fq jt^ 1 1 ^ 

^qrr I fe sg' feirfbri^ qq qrr^ ^ ^rtf Jr 3TPt| ^*n^'3rr|*ni?5r 

, Jf 1 1 qiftro?^ ^ f^fir^ - ^ ^5jj[. 1 1 

, ^ 3rff % irrat |f sr^w fe^)$ qq? f?T^ % s^r^ ?cr ^ sr^ | gt 

fST^sr^rti ^ “WV | ^ jt? srra^f!! ^rfeqr fT^ | 

^ 1 1 5fr ?rT^ fefesf % TO |.^im 
ferferor srfeqr fe^rl tar | qjfrfe g?r fe^lf qi't gipog^ ^ srfeqr 
^ qr?: iFx^fr. q^ar 1 1 aft ak fertfe^ % qra I ^ arj ^,qr*r 
qiq qfal |, TOqa aaqa sr^ qar ar ^ 1 1, /. ' , 


fe^ikqjiq - aa afe q?tt ai# q,sqt Jr %x ^ ferfV qrr -to 



'as: arqqir aaq qpir-ai^ i qr v^a |«r ^ "ja arcr a at ^ 
feij f^rkqrrq qf|^ 1 1 
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tar. 


^ ^ ^ ?!• felt SIRT 5rT^ qJT ^T- STWT 

TfeR ^ 3fk ^ smijV ^ gf ) | ?tq^ ft 

?fk <Tf^ % %d> ?rg ^ irriTflf ft §r ^ it stltr^ 

sfTcH 1 1 sri? ^rft'jTsn 5Rr 5fRt % jrfr_ «k infig^ft '^r qm >ft 
. »r«fT ft gg ?n^3f!T^ JTfr 1 1% ^ srpirV Vaft jr %,!Tr%qt ^ ft ft i 
5rrf% #ft ftift Jig ^r -ift srr i ?sft^ 5115^ 

^5r5t|5fk fiRftf^ ^fr <R ?nft 

*9^ ft JTTJR' STRtsRRr ft '???rf ’PTT f' sRFTr fft Jlft ‘ l^tT fSTT | 

^r ?rsn?T fk ft i^r ?|r | T 


r ( c 


i',v‘ "It 


^ qit fff qrrfeg % fnij gft,gft ^ 

|f i 3rgf #t5r,5ri?^ ^gr-w vk snr 5rar ftfift^ ^ ipc- 
^ I, !35i% «Rtst i, 3 #^^. ft !ra»r 
f srfe ^ 33 wpr % qr mtf .^r gmispr/ *33% <Rw.'gpirT 
jSnqjR .fqR^ 1 1 53 ?rfft ^ % 1^ |ps<farig CTiifq r 

gpiT^TO qfET «ra«i<5qj f «T 1 1 ^5ifefep 

qft^pf ^"t f i.w 3ft 3p^iiit. V fffkra ft ^, 3 ^ 
^ 1 1 qw ft qftfw f 1?^ ^ l^^fqr ?q333, ( 3 ^ ft ?r^ 
^ ftii? »t^rftift % 1^3 ft T33T Iff ) qiT 5in3‘ I -53 ftSt 

ftftsrf ^v9-l3|,5iftttq!Tq33 ?v^efr| 1 Ifftqftq’o fteftft 
33T KK 5? 5rift 1 1 w qft qq g;^ q^ fk 353 sqqR^ff 3^ 
1^0 3!t|i? 3% 3r3TOir3«rr qj^tsiqnqr qft 

silqn ?o 373" 5pT qrfqqi sqiRr 3 ^ f33r 3i3r’f i 

3g fq3T3 3'fgn^ % 3lqr ft 3t3l f fk f 1 ^ 


srnt ffe-ftl 1^3 IqfR qt:' t, TC 33 I'jrgft wnc 1^3 q^RT 

3T ft 331^ 1: 3g3qTr 33 qsrr *3, 3ft I qgft 3 r ^ f 3^ 1% ! 
1^3 ft fqcT 5 R?r % | — 

qj, 33T q 3 ft 3T3 i?qr ft 3qr 3?: »?qr.3ft ^ 1 1 qit ir- 
373 33r 33l ^ 3r3-aI3' q^ f I ?W3T3 3aiftq3 fkr |; fk StfiT- 
313 qfkt I 133 3T3 qq ft 337 ft3T | fk ?3^ 3P3T33 ?if33 


fqqg 3^1373 qq ST'!^ ^>37 3373R3T3?: qr3 ft37 1 1 IR 373 qft 3^ 

% 5^ It ftcR itqr fcfl qr: qR lit 1 1 3rer3T3 qit ^ ^ t ft: 3T3eq 
^qftf qraqq^i 






^ SIR! ^ ^ tsRnHT fJT ^ 
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# a«Tr # 

fTlr?n%^s^Rr ftr?:# ^ ^T?ff ^ |t *ir 

l%*rr srrar 1 1 ^ ^ Mir ?nt & snalr |f Mjf g’, ^t, 

^ I g> f^r erRr % fnftra^ ( Focal plane ) STRT^ 

1 1 sR>rc ijsir 3e^t srrf fir ^ 1 1 Mg srFes^rRT ^ w 



sr^pc wwlfqrqiiqq ^rra-^m 5jg% snfir ( Focal pomt ) % 

^ qr|lf ^ I seM ^ M?iit qSV gra % ffiMr^r crj 
it g fe rar g r ^ Ir fMcg^nprr qfcrrliJif iral ^ ctm 

41 qt ^ i 

«f!ra q|rr^ qq 2pn% % M *rf^ ^ ^ ^ 

i;ft'PC^5it ^?r3iqNr% tn^qrtKoo *ft5r f?: l>m qR?iq 

4t5ft ^ fnqt 3rr I ^rar 
41 | i r<«t.iir[ ^|qJTf sRjRrqq 1 1 JRnqr q| ftt 1 1 

Msrtrt ?«j^ooo #'qT5riri?q>q^^OTqp:^|i 

4t5ff ^ itf|[<l'H.«;'s«;X?'’’’* 41«r| 1 5ra% ?nftqqn- ^Rr^ts^qrq 
% v.j| sfqq^ aa |[^ 1 1 faq»T qn? 1 1 snq ^ srp- | 

fi! 4t sqfiqr qq 1 1 fCt % qn w cii^ ^ Mif ^ 1 1 ^qqrr 
qr^gMf ?nqjKqfq afrli^t ^traqa^ ^t: — (?) 
qnqfR ^ % qrct^ ^qr ^ q?T I, C’?) a'l^ aft ?r^Mf q ^ | 
5fk(^)^gf^ ^qprlt^l fqpg iqqrr | f% 

qqqiT % gna’i: gq^ at qq: a^ arft flar i la qrr crrqspa 
'ift ^T 1 1 St qit aiw ^ >ft ^T- aq!R k • 





^2 * ^ ?rniM ferR * 

^ vft fc 1 1 ^ ?neR ^ qi^l I ^'t 

^ vrrat sncRT st'f ^ i ifiJf ^ jr^jr 'ri<t | i Sf sroV 
f^lf' tpc 1 1 sriR^ ^ ?r|i gqr ^ m ?nF? ^Tqr 
Jt !fl[^rr«fiT^ ^ I I w^PRr Jr 3 i> iFeptf fe^rl ^ l*r 

?rT5fn^T qi^ I, *1? ^ ^ 1 1 ?nMi?r % gi^ 

Rqgqr w % ggR 1 1 ?»Tm ^ i ftrr& fkfg ?g ?nqgqr ¥ii 
%%JS'r^g^qR%fffJr ^i^ooo sqgqr 1 1 g^l- til^ r fa tr qrr Rig 
5 ijnijr c;oooo sjjjsra 1 1 giqjig w Riit | ?ik ig'Vf^ ^il gr^ ^gJr 
m qrg ft^rf ^ | fqr gift fggqpc i n g gi g |;fsRr ft st^ 
^Ift 1 1 q:t git qq? fgfiag ?nf ftr gV ggift ^ ’sfits lift 1 1 ^ gesg 
qi^ft 1 1 gi^qr ^ (igp q«r % g^t) gpft ft gfe fen to 1 1 
^ Kirft qft ^RiWi qi^ ^ i si^qr nnr ft q^ gift gift ft «ft 
gt gg^ | gg'fe mnx «r gg qrFgqsT gw vft fen to 1 1 snqgqr 
% Tpgr qft Rroft sro q>qft % Fnq iggtn qn?5ft to ng gr rr grft 
ggr HR WRqftg fe^qiTsiRgg fegiqi^li ?g gigt ^ enggnrft 
fRgqv, ^CTggqj ggr^rogp Higqgqj| r hth too^Rig 
Riggrar f^qign TO|fggft ^sfen ?«» grRgggf 

, r *0 gqgqr g^gr fqRT ht gro |, qq |^q> qq mfeRq^ ft 
grigftftggft ’spfftg^^ftftfti 


5 rBn 5 q 5 Rn 

X. git nk g?> qq TOR RR qpt i 
q. TOqr qq gron ^gr ft ? 

TOqrqqigTfqTOrqiftqfrft ? 

V. TO qqgcgr ft fe tohi qq gn gqr ftir to rgqnft ftgr ft i 
K. gTO qi: gqr qte fg^ i 

%. gk qkgR ft to gggftft? g^ sftg^qfft ^firangt 
^ grort i mqqft qftqgr ftiSRf nfep gfe-gqg gro ft 
nk qgif ? 
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Hf ?rsrr * 

V9. ?fk ^ I ? fff Tc fw r 

«;. ^ 5 R^ I yr: ^ ^ ^ I ? *T 1 

^1 ? 

€.. aT^%^^%feq 3 T»nit^ 3 i^TO?rait I 

?o. gqpj ^Jrnrr ^rw ^ ^ g«it ^ ^ i 

??• STR^I ? 

\\. ^Tfern? far I ? fa ar qfr Fa^ i 
Ih ‘a^-aFfaa' af ijar i 

'?v. **ic^ af ar fr g a f ^gr aaa qa? ataffry azart,” f 5 rara% 
«na fi^ aar apa | ? fawir ?(^ar fa^if i 
U- ^ aaar #^ | ? aaantT 

a^lf ?»■ aaf ga>E^ | ? a? figg<^ r a«rr ^ gfiir .aa'M 
aaaart i far fiKur | wrrffar aar gRsar 

fj^ gfcr aat ? 



g|3i 

I I 1 

sMPff Sf ^ ^ HT F^Jir 1 1 ^ ?nw 

^ w TOcf^r srrfisiff % fsW sni if^ i?HSr | ft? 

^ ^ ^ ff ggOT ^ ^a «ir I !iK 5ft 

«T?msR^'R?rq snft t, ft^nft *Rr % ^ flft 

soft |f ■ ft ^ fis < 1 ^ ste Jr sn^njr; trw sRFpqr if iihi 
ft irftji ?Rra^ ft ft 1 1, 

q^<S ft 5fft ftJi gi wift % srrarc q?: ffft ft ft’ftsr spaft ft 
fftiig! ferr w, (?) ^ifpgg-, (^) a rg mor ^ sr ft? (^) ?«r5r »pggr i 

^ spsqpi ft iq gq?r qogar ft gsnqs am ^'t w ?i«wsr I 

gqgr psgr ft g^iRRiT ft onft ftfft5T?i;|: (?) ftgft »rjfa*n 
fwi |?rT ornr ft % qnrajr ftgr grr | ftc (r) csqft sost 3«rT sIf 

TJ-qsgr (Crust of the earth) | ?eft % rnf-Prafr OTHT % 3?nc 5T| 5J[-qS^ ftq> 

qft ft ^ orft n»*jf g!rr ^ sr sost ftir gnrai ^ ft 3 *r rr^r^ 

SIT onft 1 1 ^jq-sor a^sr qqr ft »r|Trt qir qft 1 1 sgrft ftis^ 

FT ft 5{o q%r 1 1 

S«ft % qisk ^-qsgr ft ft qft ftfft gqoft % fei? qsfsqq 
^fqft qrr srsqqq sTram | ^qft qf q^ragr qqr 1 1 ft ftft^ g^q ft 
foRr ftft 1 1 51^ f%ft gfqftq^ftftftftftFi|ft gq^q ft ft 
gqjgr |; f%55 fFr ft qw^ % fftftq gftq ft 1 1 ifst 

q| SW qft fqr ij-qsgr rlrft ft fftFR qftqqrll qrggftq^ q||l% 

fPpt aRq ft ft graft | sfk ftPra ft i gPra ft qfonqT ftft ft qr 
gqat|fq qfftq qq snftftqrFrft qm gift qrqr sraijfPra qqnf | 
fqqft qq Prfqqq Trarqfftqr qq^s ftft I fqgrft qq Piftqg ftHftq? 
gqj ftft I I l?r WR qpift ft qqr ft ftqqj rRq ftft | I 







> sns a5^f % ?pfhT % f^Pra 1 1 % ffFrf^rfe^ I *.—" 

(?)?iR^'(o,) v^-«?55 

' (^) (St) 

(^) iTfftrPrinr (Al) cots^ 

(v) ■ (Fe) 

(it) ^FarJR (Ca) 

(^) Ftfl^ (Na)' ' R-0!t% ' '■ 

(«) tftH^ (K) R-V.^% 

(q) 4»r^fiiPnr (Mg) . ro«;% 

srra tr5^% ?f#T % i§[qs5r 'm? 

TT Pnrfiff fW 1 1 5f|^ srrarfiT^ ^Prar ( Primary Minerals ) 
f!^|l ( Qnartz ) psft? 

w TwnrPr ^ FliF | SiOj i wr snr | Pp «Tfe PiPrw (Si) ^ 
Twr^ g r R#tf?f ( 0* ) % ^ 'TOTTpff % gJilfarar t ^psfe^ w ipp 
?iT ^rrr I PrPfRiJr sw tR^ 5' Piar anrar | ^ ^ 

jft^r ^ (Silicate) 1 1 ^-<lS5r ^ ^ ?rf^ »n^ ^ W 

fif^sr ^5Fin (Fe'idsfars) I; «ncrr| I J^Pi^ 

if % ^rSRr (lfica)'| l qt SIHT gpR fnf sipg- ( Horn blodo ) ^ 
( Pyrocsene ) f I 

5^ Jrg€ qrq ^PMf % ^ Pr«R!l&f-w ^.PnrPy gw 1 1 
q?i ' 5 ®^ qr qrf atPi qr^ q§pit if if ’sPrar ?ti% ^ fqlr | irf% 
wiqrc 'K qae r qf qq qnT'RO' q;fsq 1 1 ^-qEar 711 qraff q^nff 
TT q <iT<ii w % w«(r f^r anqr | \ qq7>T 

q »ffy<<!j ^ qqqr qf q|f ftarrr q>^ q^iq % Prqtqj if Pirq- 
Ppq gPraff qq I i l^q^ |f%q§q^qqP^sRii^q^ i 
qft qqt qq% ?qq®r ^ qqfq ?rq% aiaqra if f^ ^liiqr i 


qiPi^^gRT i§[735r ^ qqiqq ^ f*T q>t qqrqPn* ^qqi 
1 1 qq ’j-qzar «n: ttI an^ qroiqf ^ q?fPr qqr 3q% ^ f^q 
sqq^ ^ ftqfq ?fk qq% qq^ ^ ’ft ®*nqqT qq^li qfe ^ 
7|rf I ^ gqqpT PrqPif #% i^t, PpiPut if qfPrft q»f)i *ft, ft 
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I I ^ ^T ( structure ) m ?IsirJl?r ^ ?W? 

^ TOf ^ «Jijjr.?f -^mi i ?tnjsasr: ^ ?3 *it ( stru- 
cture of the crust of tbe.earth ) ^ |)TIU rn?T^ ^ ^ % 

jiffi siffe, ggr g?i% qRwPH tm 1^ ?r ^ 1 1 

WTc!^ 

wqift y^' g f g r q ^ g r qt i ^ir5n?rr? ^ RfT 

^?5n ?fk 'Rpf ^ FT ^ !ni? t nft q?isf ?rft »Nr 
FT t ff 1 1 qsfwf ?s^ dtff % ^STTSTR yNlr qit’^ 

*r>55ff ^ ^ fttI, qif q»s?r, ^ w>s^ sik 5*r«r wsr i fht 
^^FTrPrr ir | : (?) aqr qq ^.cm 3 ®?t, JJ?^5r 3fk 
(q) ^ftgflr »rf twr i ^ qiqTf ir^gti FT-Sr^q* 

^ 1 1 fff igqcre^ sft tFfr* qifew rRsff fiI> ftwTjf ?r 

I'l ^ Jil^ ms I : ?Tm#FT, fd^RR, wg ^fqPwq , 'sftiT, 
w, ^q%Paqjf I srp'f^? 

q% I feqqiT ^ kftt ^ fq%q fw.| i gd^ |r qi^.g:^^ I r-r- 
(t) ,(?) td%qR {\) qfefTK (v) (^) qrfcr^il 

#i5r,snff^FT^^ w 551^ djtT q?d.|'{3ra#„^ 

fp^TRnd^Wiqsftd'tsrk’f^ Prfqqcr jiff ^ 

|t irgRdtt&'l^k dPiF ’ft I FTffT 

qf I % ’SfRR ft 5Pft qfrft % dFew Jiff, gqjft sjipRr gm gq^ 

feifft ^ I, gqr gq^ gtqfft ^ gqjR 1$ I 



^ ^ Ir arrar 1 1 fep; 5f 
^ ^ ^ ^ srs^fi f¥*rr srrar I *!i i?rfiRr 
1 1 ^ s!n^ % F^n; ifsn^ ^ ^ ^ ^ ^^rrsrr- 
, 5 ^ ?r if ?5r ^ fir i ^ *fT q^r Ir «rfe ^sff It 
^ fift 1 1 5^?iT «ns ^ w I 'qirfff ^ ?5ifr 
ti^r 5n% ^ sifjrsff % «rc ?rff ferr arrari ^scrftr 
(Mode of ooonmnoe) % ft It? Fp^ ilJr f I 5?r ijqKrar 
,^-w?r ^ ^ ^ wfe fen w I : — 

(?) sEtnfjT (q) Tta^ 3ik {\) «rfertlRr «igi^ 

I 

wifer '^:— gMt ^ ^ qi^it ^rc q5tf j&n 

'qgR ^ feife ^ % fei% 'Rtf % ^ % l?rr ifei 
35qft ^ra? ^rnqr^ ?rq% m(fer % qnw ^ 5f*fr ns' sq' 

^ tsnfffqtift^ ^»n: git: Fq^mr inr nnr ffer i’ ^ 
srfwqr ^ nrffeff % 'Rm^ ®tCI' ncr? np jytn fi% n»it flft I 
tfcMinK ^ nn g?ifr gsi 5ln ft qf ft ^ sqwTfn't qjT afk I qsns: 

nnr Jfsinqnn fsjft^nri^asqq nr^ soar |nr sft^ 
fss If— -ns? q?: 5n% % ^ ft I if ftff srqqq ^ qrf 

nr^ 1 1 ^ qrran % sfli^ qnqr (Magma) gft ^ % vfjgTC qrr qjf 
qqpf %’5<^,ft^ % qqtqj nsft % ^ ^ 3^ ff, q^req^ qw- 
fl^ qqsRRR ^gqf fifsrr i qfegrq q? pr fe ?q n|ifrf 
% qRpr q% fir5^ | « nsf q^ 3# ft% qilf qqraf Ir nt ntfer qff?qjft 
gqlfqfenn ^g r rp ^qrlt^l I ^nfnff qftnrir 

.(Extnisive) gsn ?nqrftaf (intrusive) 1 1 ^ipff ^ 

(Basalt) gsrr STRifeP t fnr^ (Granite) srF?ts,| i 

nr^yiqf If tnrfer ngr? qfeqr ^ q3R nqr ’^grft qqftq ^ 
*rq-^q qif enft 1 1 
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if srf^ !f5r %«nT (Feldspars) gf^gj* 
w |— "5nw sfeRT I if KTO ?«r[Jr ^'lifep (Qnartz) ^ | 

1 5ra^ vs.n 5tfgw qm errar 1 1 !i?q- 1 1 

qqcRR ^fiz5r % ( ?n%r ) ff sri% % 

qqf, qqq, ^ptt ^ ^ qit gffTr-’Bffqr 

fw 1 4ft ^ gn%f ^ % q» i 4<<»5<f ! ny ^ tfPiBff 

% q?R(j fwf ctsTT^^i ^£ft|T??rnr|qrir 3?qrc cwr ?Rf % ei^r 
m srfeff gRT g^qiRfft ^mftf t i?^rfw ift 5nt i i?r 3fTO% t 
, qgi4 ir ^ff ‘gfi# g4f ^ torr ^?fR | qjftftr =q|i!if 
%f^q?nf'REft ^qjRor 

5[#ir =q|R 1 1 

srRWT 5r q^ggR qggf % ^ qgnT fwf^^ f»T Ir ^ ?n»fR ^nff 
& 3nif ^ wflqi ag3!Hrf%4f sraR^'qgR qiraiJa^if 

*raRR % t%i? 51^ # "gpif— flTP^, T wg R gqt qftqfro 

& sift 4ft «r?sr?R =q|iTff % fipjftf ^ gnrgt qqrfw ftgl ^ i 

4^ % ^RRRf qr %qqi5r % ftqiT ilr TcggR =qfi4 jsnnnr vsH 
srfgqig 1 1 %q qx srfgqra snq snftg gqr qftqftg =qgnn it sq>i 1 1 Pir 
4t 4fq»nqa: it srnift ^ifFif 4t ft 5nqf5iq>gi ^ i ^ « 3 «iH 

I ftf (Ornst of the earth) ^ gpnnr jrf^ ktpj 5nftq 

=q|jft % ftfter I— %q x siftw q^sRR Ewr qfcrfgg “euft ^ i ^gpssr 
qx q^raxR 'qfift 4f sifqqr ftft qft ftft i i ^si4f ’Tf^ gs5 gft 
^^iqR'ifooo-X®*® I 

tRggR ’qgftf % qxi4 4ft srir % ft gqft I' l qr ft> 3?r 
Rfftf ifgiqR siftfteft q^^ft q^qR 4f f fq srsr % qgftf & 
qft qRXR Rfftf ft qqifeqr (Olastio) q;^ 1 1 ‘qfftfft 
■g^ qgR ftpRi qgiR % qgR gqi qln (Gravel bed) srftqj sifts 1 1 

t 

qqgqR Rfftf % ftqfiii.% ftq; ^?ft srir % qqnr 4' ft qqilr t ft 
qift if fSRR sift 1 4ft qift ^ftqxft^q^ 4ft4ftsftsft|i^ 

% qnqqf® ( Agents of dorudation ) qidl % 3% TO*!! ft gtsqn ' 

qft if qftro gift % i Sift-g^, vr, ftT'^ft-vraT'Siiqsfrgqq ¥ t 






<TK snrr’TT »r*fT 1 1 5 r>k ^ 1 1 






sr^ gsft ^ ^ 1 1 ^ ^ f^Tctpr, 

5W^ m 5ft^ srg^ 1 1 

sm^ % «Rnf % 1 1 ^ 5r5r ^ ^ ^ m 

sRf^Tjff ?r srra ?ft^ 1 1 ^ sRiK%3r5jiw^ ^ 

^ 5I|ff ^ ??rT iR ^ % §51% ^ ^ 1 1 ^JiFifesrt ^ 

W^?: 'TRRR 'ETgR I I % <Rrsf ^ 1 5ik srji^ 

T5RR *g|15ff % 1%q tRPT fii^ ^ | | ^ ^ 

•RSRR ^ 1 1 ^ 1 ^, gftiTOT a«rr w srg^ 1 1 

*ifiRlaRr 'ggnf:— «n%r «njRK “gfi^ sr sirPm^; ?5R jit 

’T’fF % ^iroir spRT ^ qr<«inid ^ qfefer =qfHq»^ 

1 1 ^ JRRTi^# I at fqsRT fiTT qqpf (Magma) ?rR qm ^ 
■^^Rf qr SIRf^ jpff 'SraqR 3q% tjftqRR qR ^ | I 

% qr^ 'll qr Iff qit jpff ^ 55? qqntt | cr |jq% | fe q?T qr 
I qRT ^&itq||iJi^ fRjpffqi^q^ qjiaqR qraifif qrr «it ftciT 
I « I qp" fi? ^|t |> ^nRft 1 1 !iq% iafjRt aqr it qr<q§q ^ ^iraT 1 1 
qqR qq% I ifft qqrq qra ^t 5n% 1 1 3r qqa niqT(i)qir<t qrfeqf 
qqi% qr q^ qqRT ?rnpR I atqqr fq^5R q^ !i?q[qq> 
gqRqq qr t jft r q|r=q^ qftqfaa ^ srr^ 1 1 q-^qrroff % qfef^a’ 
■q^iq srfqqRq; ^ jtt 5 ^ a^qn: q^ % mrr-qw sfk |r 

^ qif 1 1 

q>1q«T qnqT«fqf qqaqrc =qzzR ^qf qftqf?R qfraR It 
qq^ I qt Tfqqq? qq stri I I ^ SRR f%q»tt fq^ (Clay) qa 
qrqq qq sn^ t «ik qq q^R a aq ^ qq ! 

MRRT 

j^ -qrTR It qgR w stg qqpf % fgR qp; ^ I f 5 i^T 5 qz 5 r 

qq I it #r jrtr ^ ^ | i (?) {i) qqaqR ^ 

{i) qferf^ I !n% qzzra % ^lar % fitrlr qqpf % ^Fish: % 

qqw qjft 1 1 q| iipn' ^ 

pufk 5r5^3(]5i-^tinTT I qRRqjqqfijjq ^q|; (q) fq^Rr qqiq q^5R 

% *0% ^ |qr ^ sft^ ^ SiiSf 1 ^ I tg^R: gt I 

“qiiqt I vR>R s^o% ?t^ ^5aqn: qq ^ |, qo^ ?q;f|:qr qq V 9 .!t% 5r?R 
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?Tii7i®n%r % SRra^'sitJrq'RnlfRr 

% Hf?if Sf snrr nj I ^ ^ ^ ^ wfffrrfer ^rW % tot 
ifw |3fT TSirf 5TC 5nrr ftral" <1^ 3ft? 1^ Jifeff ^ifk sro 

I iTf^ ^ qjT g?PT sTsT ^ pr 

1 1 'Rg^R ^ ?lcr t ftr ?I 5 ? ft *T? «Rfft qqr «|]{5r 
T(?g?) % ^ ft w pr «iT 5ft? ?!? ^pff ft ?ft ft «R^ *111 1,1 g?ia^ 

TC lr?r qwf % fftf!? ft 'Rg^R '3\% t, ^«r ft ft 5R- 
5R .?rR 5rnft2r “gfuft ^rr 1 1 "Ra^R ^gpft ^ »rf?rf irfft? 

1 1 qg^ftt ’a^^'lrl-T??^ vooo, jtooo 

js »rfft 1 1 «RSRR ‘gfift #t srt? ftf ife'r I f(0 ^grfe^ j^, 
’1^% ‘Rfft'Tlft ^'gpftftg5gg3R5rTq:, (nS.^remPR? 

PRiftsr gg •Riftf ft pr giftt ft s^rr 5 rhj 5ft? grrara? ft gg 
’*n?; (^) ft gg ft ?^ ^ ^ ftqftgf ft pr 

ft I ftftt gpff ftt 'RggRgfR ft 1 gftr torr gpft 
ft5rcgfegftf ggrgigftpi gfi^prsfi? ?g<pr g^.ggri 
?g ftt qr?gfrfg gfift ^.ft 1 



(FOSSILS) 

?r«iT ^ I «rr ?PFft sn^Rr 

■qro R f if ^ 5^1% I, (Fossils) ^ 1 % 1 1 

^ sn?rc%«^ j^r 'fft 'gfnff ^ I, 

?fg^f ^ 1 1 ¥!r5ft5T ^ 'M ^ =^1 if f^war 
^ ^mx w ftrsr w 1 1 ^^f^rrur ^ *r^ ur^jjrt | 

^ 5Rr^ % ^fpff t ^ 3ik enfe ^ 

.?r?^ ^*iT w wm ?Tfii%i- 

^mx if qni ^ ^ ^qg^nn ?> wnt^ 

%*IT ^ 

’ (?) cM % g R iftg g m, gfk 
(!}) # aqfiflfif xi^ q^ 

(?) ^ % ?w%5r 9pr-— ^ iiarr I fiF OR’ ^ 

^ »TOfT I ^ ^ ^Tx ft|f 5iT ^ ts sTRfV 1 1 fer srf^ f^ '??r 
ft|f ^ !tfq^ % qiTOsr ’g;a'-5r8^ «rraT t ^fk sra" ^ 

^ ’ft ^ ff srnft 1 1 ^ rmx ^ |if safkf ^ i^ftfRr ’tpt 
?ft *1? ^ ^RiT I qisk m ^ fii|f ir 5tr?35r ^ 1 1 

^ sRiR % ’ft ft ’Tift ft fftira; I (?r) ft ftfR*r fftftf 
w ’i^ ^nfk I ft’: (g-) ft Prftf ftft,^ ftl 

’FFT ft 5^feRr ^ I qk ftq- ’Tfr *11 ft TrqrftftTf srfftfvtsnft sttt ?r? 
ft srrar I’rrfqftft^ft’iftftmi 

(’l) ftft ft q?ft— ^ ^ ftm I ki fftft 

*11 fqift q|R if ?9i fft Fqrft ^ ftw qrfk qift ft qf? ^ ^x 

^ I, Tift^ qgnr % ft ft ^31 |5rr qift TO gar ^rfk ?Rr qp' 
^Rim 1 1 qift i^q? gfr irift ft^ 1 1 larft sftqi q^ft ’ll 5ia^ 
!»? fftft 1 1 31^ ’^rarftft^ q"^ ft gTci ^*11 srrft ft ?f 7 q^f 
% spf ^ 1^ ^?r ^ qrftft ar^ qfw I ft ftr % qkk qn ^ 


1 
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^ qTfJt Ir gs gff ^ ?»■ f!T 55 r^ ^nrsrr | #c ^nn 

'R 'inft SIRT pTT <RTsf ^ ^ SnRfT | I ^ ^ ^ ^ 

^ ^ vfflr Tiar fisjg ^Nr ^ srrwfe a«iT ^pms ^ g^flr ’TTifl: 

?n«i 5rRT pr ^ ^ 1 1 

5<1| fp 5rTJT^ 35ft 5fRR It T? 

5r ?rf Jt? srff I f^r fji^ ft ^ ^ w ift?:fg fttw 
^ »PTT I wr 19% F^rq srr itto? 1 1 ?l ?l?r | !ih ft ftt? 
pRf-^r^ 9 ft «iift ft ^ ^ 9 Tf§^ 1 

^hreftf «pl' 9qftH«rat— 'fift 9T?9 ft 19 ^asrfr 9559 

I I 19ft fJTKTfftfeg' 91999ft STM ftlfftt |:— 

(0 ft «RSr9n: 9T 9 ^ 9®5l€ % pi? |, 95ftf% sft9R9 9fff 
9Kl'9i ft 99 lift 1 19999 t99?5J]r 99 ft ftltfr | I liftt 9r»ft 9nft9 
nzeiftt ft ftt 9*V 9T 9 9 in; 9Tft I, 19 9991 % ^t9R9 9t 91% 
irsnftf ft fft 9 ft|, 95 ^99 9 ?^ ftf% 939 ^ 99 ^ 99 ( 9 % 

39T9T^ ft f99ft 9T9T 99TpftfE9|5{kft9l9 99ft 99 9?J 1 1 
( 9 ) ftl9nE9 91 999Tft | f% 99 Sftlff ft 9^ ft ftft |i 9^ 

9991 %% 111 95 ^ ft I 

( 1 ) %I99 93 9Ft| 9 9^ 9Tg 9991% | 99ff% F99999I9 
^ SPrfft % 9T9 3it9t % S 5 F 99 ? f99?W 9ft f9r999 9T ,9?! fftlT 99T ft I 
99% 9t9fH[9 999f 99 ftt l99f9 9?1 F99T 99T | I 19 9991 ft%9 
9991 % %R9 9ft ft99?l 91 99T9T 9? 99?9T |Pl7f%99?T9 9rfTftl9 
9991 % 3ft9 1^ ft I iftt 919T1 91 99 9^ ^ 9fft99r ftt 9T9 ^ 
9r,995^ I fftuft 91 %R9 9I9T 99T I I 

(V) ft999: 9% ft 9^9199 ift 9T9 9lft I " 

(l) %R»ff ft 91 (ft{99 % I (% f99 99 irfftftf ft ft % 
i^ft, ftfei^ft9T 9ift; i99%9T9ft9rii;f9r9p'rr9r 

(i) ft ftt9I99 99 9I| 9ft F999T ftV 995 9?^ 1 1 
% T9 9 f %( 9ig— 955Fft ftq9?9Tft 9lft9T9% 9t-9Il 

ftt 99 511 ft ‘ftlf ifi’ I I 19^ 915 9T^ fttl 9?ftf( 99 5ir^ | I % 





^ t ^ I I ^ 5(0 ^tf gw 5 ^ 

1 1 ’cnTip i rrg ^ smweft qwer ^ 5tqni»r lawr ^ gw 1 1 qww ^ ^ 
qj^f ^Rw qrt? w<? 1 1 i?t% wrw t g^ g|?K qwcff % f^rag", 
'a^, 5iT5C(r wfe i^^rew aflwRW qnj I aft *r %gra' ga^i?r 
f fqi ^ q^ gn% I srfq^ w arra ^ gfff ^ I 

PrR% iggr % 1 ermt qrttfr wwf gw 5lr m? q?V sRra' srt 

^ % wl% wt q^ ^ I 

- sw ^twRjff Ir qjf^ 5T^ snww^ qnr qwr ww ^ Fsffi^si^ 
wiswli % 15^ (wNRwf) % ^T ^ f5cF?a?r 1 1 ^r ps-t^qr wi^ % 5ft% 
wftww fejT 5rr |: — 

qnf«ri ?rmr (Bwnto Saurus) — WSW 5 (o gg wRt ^ It 

g«i gqr V 90 5FWi ^ wr i ^ gt ?nqjK qnc nfl- »Tg g?r 
^ ^ WT-^ 5 W ^r few >K ^ qq: ^ ^ w|f wtctt 

gr I wi wr twKr qnqiTird ^ w wraifrct wigwlf Ir wwqR: wr 1 

wmqt WRH (Dino Saurus)— wt i?qr feferw wiwgT «fT, ^tqft 
wnr «;o fe^ sim 1 1 wr snqrn: ^ t?® ^ gRpr p 3RP 

tfer WT I 

^TRfe? 

wfet crwT ^ % 5jq^ qft wroigt Jt g^ ^ | gr ?mt ?n^ 

% wilt I, ^wfeRW q^fe 1 1 5ffeRg ^ gpft ^ fgiTcP I (?) 

?R*ftlRr gr gg ^ sflg ^ gsg % wqw qgf gr fe^ It 
wit I ^ WR g^few I wk (^) qffef ^ gqfegfe ggqr 
qgrf— %r iw wwr ^r | fe wg gqr feraH fe^ wfe qg wwiw 
qgr it, writ qpwr | wk il|gt qit sr^ wig feq ?feq7 wgfew 'RT*ff 
It qpc gsEiJff It gif^ feqgg twr | sflnc wwi qre gqt gig tr 
wrg gq qgiw qt ggr qr^ twi 1 1 ig srik fe^ aftg # it|gt wfew 
gift 5fe t 5 ^ q?rnf feggr 1 1 ^^feRgflt qgrggcrt 1% (?) 
gigi^ g^ 1 1 (^) sr#! qgg t feg gqrn: % gtg q?^ 
% (^) grgFgcr g^ qft gif fqwnft |, (v) feg ggnfe^ It t wtg 
1 1 fes^t t gr ggt, (v) gg qgg ^ gggif ^ 1 giw q^ 
'in? gi% wrt g'twrqg qkt^ gg gg % wiggti' % 1 1 wtgrqgt It 
ggi grawt-gi^ gt fegig grwglf qg qgr gggi 1 1 



q^, ^ ^ 

ifijf — «R qi| 5n^ snff^ !nf;fe*ff ^ *1^ 

^ ^ g^repik 1 1 yitnwgw TOfrar ^ R**® g? ^r ^ ^ 
q;^ 1 1 qir ^ qqr sfqfR ?r 3?i^ ^ 535 w ! 5a^ 
tjqr 5PP#)’ qiir^ 1 1 q^i' q^ ^cnrr 5tTw I ^ ^ 

^^SRnT#sf5l!qn|5nfl'tl (t) qroj (Erosion) 3^ 

(^) ^ ’rRRftqraT ( Movement ) 

i5^sifi5qr5it%5iTqRq^q#'^sR?re%i^^ sqrtrrg^ 

{\) *ftf5R q^ {%) wiK q^ ^frc (v) srafw q^ 1 

rftfqR gqr 5511 ^ q^ ^ qfeqft^ % qq^ 1 1 ^ 
qtqlf ^ ?RR ^cRTT ^ | qia^K q^cft % fetj S®^ qifiliqf 3*4l«td 
qqpf ^ (?) SPH!: | ?ik qqq^ ^ qrf^ ^ t 3®3 

[i) qiqq t qqi^l 1 ^ qrf^q^ «ii(wr qfiw | aq ^ .qqw ^ 
qrq^ 3?rc sRsgr | qk q^jr qq ^ % %5fT 1 1 qrfiqq* qqrq qrraer % 3'>l 
ftqi^ qff^ % qq^qr ^ q?3T | qfk snw srarr qq^q^ ^ 1 
(?).qqRn^ q#3 — ^^gpsqr % >ftrR ?r # qrrqr fcqriq fw ^fcpq 
^ ^ fqqjqi^ I ^ sqrsnff^ qr^ 1 1 ?«■ sqHi^ ^ fq^%qqqn^ 

fqqrqr gsTT qqnq ^ q'ft 53% ( % P" % ^ 

^qgr 1 1 ^ qq^ tqq?g^ ^rO' Tggr 1 1 qjqi^q^q t?q>Pra qqrq 

^ ^ ^ gsqr qpr I ?fk qfq 3qq qqqrq ^ ssrRrrg# ^ 
gqqRT q?^ qrc ^ | «ftq: ^qqjr 5*1 ft q?^ qqr g?-^ % q^q ft qrar 
I ^ qf q^ ft qf qrar 1 1 53 qqq^ % q^ qffqrqiR ^ I l%q%t 
qtqrrf qrft *ik qqqq wq ft^ I 1 3Tqiq qrr qptqnr qqqt 
q»rpq|q|i 

(q) qtpR q^“^qrq ^ ^ qf q% q%-l^m 

'irat, tr^ 1 1 3«tt qtqqR q#q 1 1 33 q^qq 31 313 

qqrW qqi^ ^^q%|%qqW35q%t3qf'Kq^3T3ft( layers ) 



« q4gf, Wf m ^ ^ ^ * 


5 


irfR .ftPm TOi ^ OT! ®wt I 

5 iT «I^R*T 5r5r ( Horizcntslptene) ^ ^ 

afiwwOTn^ •ntisRW*’ftwS'it®*f*^* * saw 

artTOs#5W|mi»ft%a<fi*iaa«%wwr bw fft « 

Ai^SfuafiiSsqtwstsimit'iifalfans ' 1^ J” ®st 

H»nj ^ p «ft% t 5 Rir ^ ^ w»T fr ^ % wr ^ * 

Tethys ?IT ^ w ^ 1 1 '<ww[*r v<i^^ q#5r ^ 

^ g^K 1^ 1 1 w ^ 'rrt 'gi^ ^ ®f§'^ ^ 

^ g#i ^ 'n: ^ 9t ^ ^ * 


(^) i5tw ^ fe*n *51 I f^5g?r ^ gft ^ 

w 1 1 5l5 W % gfit 55 wr ^ *5rw ^ ^ 

«n^ *3g f%5 i ggf^^55^| ft» fg 55Jr< 

% 1%^ funr % !ft% ^ ^ % 55W p ^nr 3^ I ^ ^ 

fg ^ %gT 1 1 5 t|[ 5^ ^ 355^ *1^ 5^ I • 


^ TflW *^i% ^hagf I 5^ gfe 51^«TP '55T ’^IfT fSH Sft^ *3^ 
^«TK55wr3:q^gsrx:fri^gt^ 5Tr? 5T^ ^wg^ns)’ 5»^ f i 
^frnig?t5^iikgr:dt5f^i^g5ni:55t'^^5ri^^ i 

(V) ?I?rfws ij^fr-~f!53T 55 *Pjqf 5?rp| !T|f I I pW5 
gp ^ 5!st5 1 ?ik p 55T 5P§t5: \ sr? 5#flW 55sf5raff Mr#5H? *5l[ 
^ ^135^ 5^T % I J 51551 ^55^ ^|^55T5JSt5: 
tIIPT 555 5)5 ^ gPI 5| *5^ 1 1 5555 ^5)5 m ^ 5l§: 5^ 

sPiT 5|rf?^f %^^5=5'^|i 55ff«ncr%q^g|i^ 5555 % ^ I » 

555IT 

snifeff ^ 5 % ^ ^ 5515 1 

5 ^ 551 qsrer % 155 ? 5JTg5 5 ^ frail 5#^ $% ;fl% ^|5ft5^ ' 

5tfe5T I fqrf^ qSR ?Ef5g5r ItcT I— ip? 55? % 55H 

,55 fi^ 1 1 iqsEPff gsn 'ranct ^ 5ff5ni: ^ ?pfni srw-gra’ ^ 
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* fcRf fejfPT * 


3fi?r 1 1 *rF? srarf^r ^fir it ?fh! ??r stor 

v^ ?pTWvf srw5r ^ qf qsR qi§3ni»rT, qfeqr^avrsw^: 

s’qf frar w it g> 3^ ft^ w ^it ^ it ^»rr 1 *rit writ 



I fqr ^^?«5rf^ir i^ooo it<irq[ qT^|<?raf«ii 

^qfisRjf qrr'TSRvnitnr ^000 ^^'qritli 

Ht% ^ «rffFir 'pa', qsnc a^rr ^aiaf qft ^ qRat 1 1 srsr % 
iifan: aw ^=qTt 5Rf w tcr ar q^a itjft it tti? srr a# 1 1 

qsR.aarat ^ a?tatf!a it^ t ak ^iqa af^aferf 
% itar i faql&f Taa aaft i i warai^*^ ^ ft+di gar aiar aa 
aw i ak ?a SRiR w qr ssr qR a% q>rat akr w ^ i 1 
qnit qnit ^ ^ arafwarfmr ^ waa qSt sar asr ^ t ak qsR 
aa WT 1 1 aaR % afaq^R isR afeqjt ansr, ?nsr aar ar^kar 
w qsR ^ 5Rn^ I J qsR 1 1 

|a^ qsR % I at q^ ^ aa ( Foot ) Jf qiq ai% 1 1 ?aqiT 

faakr aatqaif qaat ^ Faafar‘i>i<t af^ % aRar it^ Ifaafr^, 
OTiasai^li w aq»R ar ^^atkar ar qaR I J fqaanaqaR 
a^|« 

afert 

qiift ar ^qrarl^ giJTl^qi aqar aqRia|’sar| 5ia?^qf 
^ atait ^ ak a^ar 1 1 aiw % a? itar | ^ 

^aRar 1 

^ aprfa % <RaT?{ aft it aaa aaF |f afeft ^ aarfa 
iki I aia It akar a^ fft% aast ?r qaka ikt qit 1 aaf % 
aa la aaR 5;ka a^ araraR % apR aian? 1 aia ^ ait aa 


asqr Fcr^i? | F^?>% % q5=?T^ 

«{^'i'>i< ?rgtr % q^ ^ feqr j Jif q^ ^ ^ 

wsjr^spqr^BiffgRr^^-^aq^gsr (v^) sih: iqtqf % ^rfkqsR 
^ IJ ^ 5rg ^ q^ qf^ % ^q it 

ft >rqT ^ sftqrqiq 3^ q^g q?); ^^fjf ^ I 















(?) 5 m t ^ 'iqw fe3T*ir ’nrr | ^ 41t 

( ^ srp^tfe* % ?TOir <15^ 
S'R €6ai ’RT ?Rr % (^) ’R^r R RT I , 

• 

{?) SRFIT ^ q^ RJI ^ «n R fEft spt 3?rd IcTf SO^ |f Slh 
5ft% R TfiR R STT 1 R R ^rnr oo^r pr €( sm 

!ft^a?RR|5?irfisRnTWRRcr^ srtr % i 






m 


qqcT t fqqf5!?r % ^ sr' ^laT: %i ^ srr ^aV | 

Tc^anrc ^Pi^l, ^■qrtqft ‘srraR # ^ 

( Base level ) ^|?r | I ^ cRT q?l| *1^ 5R% a^f *1^ *11^ 

i, aa aq» a? a^ ^ ^ qas^ 1 1 mane aa^ aqr q^ % ‘R^ra; 
^ a%trl' qjl qnaai a?a q^: 1 3rk aa^ ar5r #flr q? i 

a^^a'taaafqrtf flaVlak??^ qa^ «f)r ala |lr smt % flfr 
1 1 a^l" ^ aaarr q^^ 5 1 «ik aw aaa a^ qa qqr qa^f srg^ 
le^ar t, a^ ’Blaar.i q##w waaqr^ aat ^ arwafr 

a^-afl; aaanff ^ *ri at? qre a^r ?f mat 1 1 

w^t ^ i;aft wqaqr ^anit 1 1 mw aga it ai^asp^ 1 1 
waiaf Jf mf^ a^ qft ma ^at q? li-wq^araair q^wn^f? 
qaraf ^ a| !iq% f^aRt q^ mn qn^ | ak ?a srqa?: mnft a^^ 
fa^fa qR^ 1 1 aair % qt a| ^^aiw rat sqat wTaaf ^ % mf 
ft[^ % ftfta 1 1 w ma % a^ ^ wqa^ % qaw qn^ t'— (?) *aT«r ^ 
qai^ qft mn q^ar sft^ (^) m% % %t? wk qai^ qaa q>^ am air 
qae ?r mm, q^ qaa q^ apar 1 1 a^ % 5 rft ma ^ ma 
af^ ww% mqj^ fwa?{t | (a|ia^ wFam) wt^ 5 t wwt fwa^!!: mi?r warn 
^fa^qR^I I 

§aaT^ 

ataft waw IvetI 1 1 . air mqR a^ q5t arw ^at q? m^ I 
' wk aw^ a% aa^ a^ T|at aiw wn^ qanf qSt ?k wnt ?r m a% i 
^ qwRwaq a^t ^ arm ^ a| qara mrr rniar | ?fk ^ a^ Jt tsp? 
lg[fwftamm^|^a%a^^aTmwtW^m^| I ?afw#wfa- 
qarr % a^t % ww ft faqrqft ^ as^ m^ t qfk a^ w^qr armwfSf 
^ m^ 1 1 ?w aqaq; ^ ^gfa q?t lem q?^ 1 1 
1 '^ qq:wat afaat Irm a^ aar^n at a1^ (?)^Ct^l. 

(^) mfeiff ^ aiaT- 1 wk (^) ^ar^ ?t faqm qR qft| ^ a§? ^ 
1 Pk ^ I g?iT (v) wiraqr afaaf ^T- 1 ^ §?5T a^ aaiat i 

af^ ( wiraqr afafi ^qR ) at Itm a|T aareft, % *kt 
(Esiuaiy) aai^ | \ qapkt afeifr % ^ 51 qft qi|q 1 1 wimr a aar, 
qa^ wfa IvCT aai^ |, fqag aaar q^iaft aai'^ ^ i 



hs #nKr ter 4 

ter ’ ■ 

%nfnS 5 W ? «» o'o-'? s^o o gj ^%' 

gTO'trsrff ■ft'ft^“%f3Rm ^fr fif^ 
fejTT ’sTT i3>r 1 1 3?^ *rfefr % ^tPT, gqr ’ramcir^ 4 ?r'( 'depfeditiai 
plants) ^ I I ^ spift 9M % ^ ^ fte 9*r 

(r') 5%’q% qi'qeot'Ttrpr ’gftr’^'^- 

«?!? 5 T 5 iwr ?rw 5 r^R^ ^ ^ ?&«)% 

ter'^li 

(\) g€tJr ^ ^ % fw ^ 1 1 ' 

?rRtfr3i % ^Rnr ^'hr ’^Fir'qtsiV^ ^rtri ^ ’asqr ss 
vs wttti '^gi^’ter «ri^|, ^' 32 !^T^iT 

^1 1 


?rniRr 

'T^ SRiR % ^ t * (0 ^^T5rrf^ ‘^, {^) ’TlFi^rt *1^, 
(i) 5^ ?fk‘(v) 5r«iRi<>tf q[^tr ‘i <r^ s^rsn^sit srtr 

1 1 ^ f^r ^ '% 't 

eft ^[® 2 i?ft Ir g? ^ i5^?'5r5 % 159^ 'tif % '^ '>% 

tpiftRT fict ^ 5fk ?r qft «wiHtfei -wtet % 3m 
^ 1 ^peer % f^ en^ % ^rRssr ‘eft iqrnr ^ <p? 

% 55rRJ 'ritr 'PierR ^fk (v) ^ % ?«rRR mraf % §5 ent 

^ ^iTW »it ^ '5| ’rt ^ ?r1w 5Fi5rR i 

?if?iit ^ 3 ?i% gqf%eRr%|||iH^ ^ #r 
1 1 (?) q§Tst-^R^?T^^^?r| 5 r?ter^t^ I sfk wr ^ wr 
?n^ FT?rra crt r?r€t 'Ft 1 1 (^) ?R^ ^ 

^q If qr? ^v 4 FT xm tefr m ewr ^"t | ^ ^ 
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* •laTKf am qanff ^ * 

^1r|am^.aqm3;aar^|, (^) t5ST|-*r§t!T^ fc.Rr a|a 
^ ^ snaT- 1 ?fk ?aat ^ ^ ?rq% ar«r ?r ml 

|| ^ a|r I 'i;aa:'Jn‘ft55t arc ^r ff ir^faa mial' ] 

|siki?^^<5r'f^mart t i afeft ^ ff ^ ' 

^ 1 1 

■ -If o tfb’ o , 5 a | \ ala 

sf^fit?r‘?%^ (0 ('^) ^ j 

W^ ' ^ igRT irra% *fte% % waw-^c^ am (^) i 

%?fr% ^ "m *?i^‘ ‘Ta^ ' q^ laqm 1 

m€t t-atr a^ta aaia ^ 1 1 i 





’SftI «PT ^fT f?s fer ^ 1?T ^ 'K JH 
3ni5nr3n3T|i^Jif?^r?5ftcR? ^ *ft 
5ft 51^ §^ ^ SRTR ^ ^ ^rrar I ft? ^ ir^rer g?rnir-{ ^rr. 

5r55iT 1 1 ^ 5ft| Tc ^ a«rr tnfft 5^ Rpirrit .swrt q?r 

5ft|r 5T T| ^ ^ f^Tcf Tpiri :? . . 

^iF? fe5ft q^rc % ^ Ir to TO 1 5ft q? ge: tot 1 1 

3nqq> TOn 5f ^5tq> *512 ?[t2 §qi« ft str^t sir to TO tTO 5nq st 
qrto ^ ^ I ?5r sRTR q^iiT ^ % qRfff Jf er55r to i 

fT25r «rc <TTt qreft 5nft 5 ^ sRfnc Fq^to (Db com« 
posed) iit5ft T^ 1 1 'R TO t qfqqi sTTO TOIT | sfk fSi iR qtFqqr 
(Mecbsaiical) I =q3^ % ^TT sm^ qft ^Eg-fTO (Weatheiing) 

^ 1 ^-Fto 5r qrlw 5nft 1 1 ^ ssrfeff qit TOhRqr % qqtorf 

Agents of denudation) q>^ | | qqtqRTEf % qiWqitttw f Jf fTO l^fett 
STfsrl;— 

|qq, q^, tot ?fh tot 

^ ^ ?iq>ft *nff % qaTOt qft q?f qiq to | sfk to qft to 
fqf^TSr ?iRnT ^ I ^ qto ^ 5ir9- n*ff ^ fqqrsr sto 1 1 to 
5rTO q^T qaai# STO ga TO't I #& TOTlq ^ TO Iro^ft to to 

5r5^ % ftoqt ga '3to 1 1 TO Ftot qft sn^ ^ qaara ga^ ^ 1 1 
qro— ^ 5RTO tr ?!TO TOT? l-^TTOPi^ TOT qi^ I 
=q^to % ^frot Mt qf to I ?ik 3tq%5TO f^i? |q *Ff| 
q?! ^sfi ^ “qaERf TO ?TTTO qR^t 1 1 fti'T 'qaapfif % q?! q^t gqfff 

qfr TORR qf TO ■qaanff ^ qtoroof ^ tot qroq^M % qirf qff 
tonfq to 1 1 

qqt— to % TO Jr qqf TO to qTOTqf 5t % qga ?t sftft q»t 
^toqRq|T?rTO5fT|toTO q^ ’q^rq ga^ % \ qfto qfri't tot 
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- *#> # 

5f ^ ^ % %jr Ir ^ % sn^ | \ ^ 

?»■' ’ffT«r I «flR ^ ^ ^ cHTT fiT^% ^ 

1 1 

<TraT— srrflwr % ^ skt ^ |f *9ssRf ^ ^ 

^ ^ !i^ ^ 1 1 ^ ‘iRit srf ^ g«B ^ 5^7 ?f 1 1 

'rnft qr 'b^ |j 'Bifr«^q % tt^ srRft | sfrc f^RfV 

snffelrgcrqn^'t i ■" : 

mnr— fqrBRf q^ !riffV 5rftf frw ^ ^)??rr 

«Bi4'^gf%geRt ^ qR: ^ srfesnir 

^ Wif ^ ^ ^ 5n% sqM 1 1 % isr sq>R g^ Ir ^ 

9q^| I 

fq^ ’srOTFff ¥^eT. qq^ |, ^ 5f ^ % JOT • 

qsT ^ i 5qq>r ^ STRwi ^Bsniif 3Rrr 

f^; gq: era- qqr qqqf % qrrw q:? p ^ ^ ?ik^ 

Fqnft qr srqj ^ ^ 1 5r|r qqjR ^ qflr ^ 1 1 
. ' qrowf % qjjFq ^ qr?! qqT-|,J^ TRTPifqqr qqracT^ ws 

ag*B 35^ 5wr K sqPrsff w ^ | i qsRqqiq fq^ ^ qqR^ ^ 

q't apqr 1 1 ^srtk fq^% iq afq ^fqqf^ 

qRSiqq, qq^, snftfqqr, 5ft|r, qqjqfqqq, qn^^ g«rr ^f^flr^p^■ ?fk 
#5ita 9it qi^ 6n^ 1 1 

> ftr^aqt;gf!ra:-dk SRnr ^ f:— 

' ■ (?) qtl^q^ (Organ'c) fqqif qfqqKTl 

1 1 ' ' 

■ ■ ’ (^) qqq^fiqq (CSlcarius) ^ =11^ qr ^1?qT ^ srsTRRTT 

fei? ital- 1, 5ik , 

(^) SRH^f^ (Inorganic or Mineral soils) iqpfRT qqjR % 

yPi'>ri ^ srqpRiT ^1 

f%— q^ wit qqqra 1 1 ^qqrr ^ % qf- 

q% !f^ (Humus) % grrosT qn%' ^ qq ^|i tife sft ^ ^ 
?Pr^q I ^ ^^jRT qqiq Pf ^sqq ^ q^qqif qi^^i 
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# fll'iHW* PtlifW * 


?TRWP5rr|M f^fq^ it srfqspgT* i'^ 

^ll , , 

q|i?Ti ^ iifiT ,q^,5r5r*4^ M qit 

?rqn#W ft^r-qg q|' p?^| qqise- %®q?C'.qSu^ 
f^w 5RnT % ^aPrsft qrr srmisr i ^cwtr ?r«n?r-| r 

pRi-fq^ — - 

^ f’13^1' l?r it f?iz^ % 5^ !rF«R? ^ I i. ^ 
qpiit "A % fqq.'Ktt.^qkfr. (Craentmg)^ «R|4 ^ qfT ffeT \ 

. ferfiT fq^. (i:ijtjr)__»^ WJT ^ 1 1 q^^- 

^ ^ ^ I « q| qpp qfw ^ 1 1 it?r TC 

wk ^'V, tl^-«K 1 1 , it- fMsn?? , ^ i wk 

?q% ^ 1^4 ^1^, cnsft-l^c 1 ^ 

% 'Rqra[:?pff,^ 5fq;;q5ft-T|^-| i - ^ ^ 

^ 1 1 . - , .-6 . 

q— ^ (toam)— ^ f%ili^ Pisfi’ ?ik I 

' %tfe^ I wVsqqq qTfffq^ ^qrf 

5tT qqj^ 1 1 iq% wPffql-fq^' % qjqjt t' ^tk:' %' ?r ^ 
1 1 ^ P?^ OT qqq qnr a%!ir «mrT!ft iT’lf ^rar f I 
fq^'gqr % % fq«R!f'^ irjtra % «ri^ sq^* 

?tq ^qq>^ 1 1 ' ’ ' 

qqqra Pr^t | ^'qqqf sra'qfkk ?«rni 

% tq^ ^Ikri;^: §1*1 #W^sil5r ^ \ *f 

q^ Pl^ IRi fqqp' ^ ft ff 1 1 

ipjk5fir-q|Rf' 'n:i Pi|t qfOf-q5|l‘'^Cf ^ 5= I 
q^ qjft qi qf^ jff qq? I p ■ 

Piq%kPfj% qnqK' P ?f gq1 f ‘ qSdqH- fisfesf' ffqkr 
qqrl:— 

[?]; sftf pT^r (Mature sojJ);it.^-Pll^i |.Pf»k? SH^ 

stqqr ^ qr^ fqqr |- qfk qq w Piq^V' qq wt^, "q^=?r 
sfqrq qft qf^r-l \ 
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Prifemt — (im mature soil) % I ^ ^ 

^ ^ fr 1 1 w swR g?r *51^ ?T sr^m ^ tc | r 
ftfirg ^ if Pfr^l ^ 'sRprif rpn 
siffe^ SRRRT % srpR «ft|;lr-|5!r4c %;^ f%«rr ^rar t, 

f^nfTwit^^li 

' ■ ' • . ' ’ *ard5T 

' ercRpsr'i^ '^ropff Ir fir^gjT^ 1 1- ’^eht^ ^ranrlrf^ 

5Prr ^ P rqfer I I'w ft^'^'srw ^-faJTT' I'sft 
<11511 W m»R'% gro 1 1 

»fsRr; #sif«ir*nT, ?r^flftJiT, fl’Aftran, wst^sr rraT'5ft%*w 
«‘ftr%gf #Tsr5ri^ [?] f3R^ ^qlsff 

^■^rl'iilr ifsEr'^Sl |) q ;w4iftqg, gr <0^ 

[^'] sERJitPr^.’^RFf vmK 
^ iurM+df r 5Rn#Rr’ fJia^l % ^ 5lg' ^ | [*?*) gf| 

qgFff ^ [-5^'] f^RsfV 

fi|^, ^ gp tl ^ tl% I, ?g?t I ?{k fi>fl;'^ ara? 

[^'] gtti?r’ frr^'^ jtwt^ 

'W^'|,qf %^ % qp 5wqW 1 1 ^ftq^rqt^^sqsrrsPr^ 1 1 q^wt 
STO ?n5it qp?ri%FrR % if?: qqi # ||| i 

ft 1 1 % ?nqn; <r?: ^ q»ff gisr 

|i ['?'] Stl? ft[^ qq^ ^ 3lf?5!fT 5^1 ff 1^ I,, [t] 

9rsfl^ 5it % SPffl qq fr I ^ 



/ 



T5 ^ ^ ^ ^ ?r^-«nff q?^ i rsRr ?«rR 

•R srf^ <ifgT t ^ ‘^rraTOnsm* w^rf ^ ^ ^ i ?nff-^i^ 

^ ?p?f # sifagr % 3ipR ^ % fwwff ^ 5E5 ^ 1 1 

sEg!t^?5ri^^ |!ft^^^*i5,?ii»T '■gcrar^^li 'p^'R 
^ % ^?ig5r 3ft Jiiff fjTsr^ I ^ ?rfirr H*nfPr ^ ^ ^ 1 1 
Rr >it »nff ?r^ ^ ^ 5n^ ^ l—^ «T|t ifcft^a^^ 
»rt ^ »ftR ^Fft7 I tfj- ?!»nnr«.^ 

«BT^ ^ »nff srFsR7 fw't t-TC itciT 1 5ia% Rw^tcr-i ^ g«qf w 
Jil t Rr ^3 «ift^ ^ ^ 1 1 ’ , -, 

. ^ «ifW^ % ^<!jt ?! sirreirr ^ %'?[? s^sTRlmsrpnpnr 

|fi— . - , ; , . • 

, [?] RR<!t^4t sRsrTspTTi »r*fF 

spffRrq gr-FtoJ Rr# 1 5 ft jt'IT. ^ Fwat ^ -rflT ^ f^iO-'^fNt 
q?^t^frF«Rf, - , 

[r] ’nff stfst w gm ^ |, *r| Rra ^- 1 wRar 

^ =^515^, »nff ^ ft 5rf^ fw^, Rraft sfh ^ srafT 
35pft ft^jfjg^jrRR-rgt !Tf^ R%»ft ritr ^ ftit 5 ft 

^ qRa^Jff % wrajr :— ^ ^jr^j ft^r | : [?] pft ^ tR^ *r% 
[^] ^ gilw »iR !fh: [^]s«^ qft tpift*3fk 

(s^,^ srR ^ !ik) ^ ^srr I 

Rit # ^ ?r 5q^ I fir scft 9 ?«n!T Tc I ^ l^RfT 

^ ^ 1^ 1 1 Tfww *r§ fRr I R» 

# ^ feff isft ^ ^ si,^ ^!iR ftf^lif^wRlr 
^ ^ ’Tfi' '^T’ *1? ^Tr ^ ^ 

^ 6.000 qi^ ^ I Rra^ *tRR % w^t 
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i aq?: '^raerpn 
(sn^ll STf- 

% Vi feff ql^rre'' ^ ’Fff ^ ^ I • ^ ^ 

^ 1 1 qfeiiiT »ft 5 n^ ?f ^ fer ^ sf'TT ^ ^ 

fteft I I ?i6Jw?iT# mg’ qj? ^ I • 

'58^ mnft qsin q^ «wtff qr^ |i? *T ^mg" qr t 

qf % ^q^ ffgt 1 1 qfmifV sr^q' ^ qn" sfR iiqr ^rrar |, qftwr 

qWre' ^ ^ ^ q?% «nicft' | sft^ fer qrt ^ I • q»^ 

ilm I fqr qfer# *iW? 5 * mffqfl’ ^ 

micltti qi ?iq?m fegm q 3 Rm& ^r ^ 1 1 

' ' ^ srft«rf^^q^|cft’ 5 ^ 

Tc qrpqq’^ 1 1 qfwT qf I ^ fer-w qrrmc 

^ 1 1 3^ sr ^qpT qq ^'crraV t ?f)r*rrq m qfl’frr 1 1 ^ 

mroq^ti fqi^ ?f mt m sra mrr *nff qq qrrCnr qpT 

1 1 ^ qfeqifi' >flWRc* ^ 51 ? mfr ?Rf? I * 

! ■' ( - - •- , , , 

^ ?qR q? ^ sqnit 1 1 w ??? w 

^ g? ?q^ fqfr.qrg' ??i?^ ^ 1 1 qi 5rq?«rr firf^ ^ 
qrfm^ I « q^ ?l WT ^ I ?? fqr^ qgf m fn? it itar 

I ^ giT;qrr ?r??? it^ qrar itm 1 1 qRfrgt qt?ra:' ^ ?? ^ 

qq 51?? gqr qqf qri ?n 3 qr ftm 1 1 

' ^ 3iq>R mrgt qrm q? fpiit | ^ q^ff q>i ^ 
mrgr qf err 1 1 


4 

I 


iS 


4 


m? 5 f gqr g#-??ff 5ft? ?qf e?qr gt qit ^ 1 1?^ smqgT % 
5 nqR qq qq % qrfgq? grr qr?: f^ ?n? |— ^ it ?e5 qr^ 1 1 ^ qft 
1%?!^ 5ifsRr ?? itg't I, fere^ ^ aqfrt T?? ?t it% q?c rnff 
5rrqq» ftr?^ 1 1 srer: 3r|f fe? ?t gk gt^ ^ | q^ qqf ^ 
^iteitli ^ qftqcf? % qqw a't?!: (?) 

{ r ) ^eft # qrfqr qRr^sfk (?) 5*^ ^t ^teft q>r gqr srqgrt ¥t ^ 
qfgqr iifgirsi^ir??!? Jq? feq ?t^ qietl^s^ 
??!? qt g^ q»ff ^ qrqt-^^ % fgi? srrqqqq? | fqr js^t q 5 t mfq^ ^ 



# ter «» 


- - - >M *■ - ^ ^ ^ -^wt. ^ r»- N „■ _•» K.. r^.r* .. . , r -, ftf***y 

^ raW'?iK‘^?rW''If?iT''^^ f ^ $ TWRT ’TPIT ¥ 

^ ‘tR ‘ q^-<f*iT ^ irnn s^ftifMr' ^ilisfh:' ^sgpilf w m 
’*r^’’^iT‘| i‘ 

■ - ’?. wr ?nR&'|-? J^i f^sr ^f^raff ^ 

'?i^! Ir 551 555^1 ? 5^' fW SRI?: , ? 

. - JT^i^lf l- 

1J-5Z5r # ? 

■Vt ,^^:5qT4'? ^‘1%^ 555?: ^H^IRRIT 

' - , 5!T 5?ffir'5R-U, , - , 

H.., 1Rf5t-5n^>g5T-3T5«ft-5rnsr-55,5^ .5»trK , , 

. ^ q#3-te-sraK % p- |[,a? qfsa^ 5n-'5Jff5jsj 

<8. ^-'»nr TOt Rf^ ^-1,-' t - - 

gRRltj I ? ?l5Wr 5^% 555*55 

5#r5Rl 

• - V** ^ — rm . » > p> M 

’ ^ g^T 55 55Tf55’ ^1551^ 

‘'^‘ ' >o','5t?T5#if 55^|!tkfe5% 31555:’% ^ I ?'' 

??.’ f»!f* %%■ gvraT" !■ ? ^ fjR53T 55r 55T I’? 

’ ‘ ' ?V'n^ter%'555%5lf5%5^5?r|'55T^55r55?f I ? 

515 5Pte %% I ’ ^5 «^R5R sEnrat i ' ” 

V€. wm 5«rr 5W5it*TRr ?r 55 t I ? 



} ' 

^ % ’^^%-fwRraTsnrnc % ^rraw 

W*!! |W I 1 OTr TO^*f- t-l ^' 

»pi35r ^ 1 1 ^ ?n5 5rp^ ^ | eft sifere^ m >th ?Rr jrtf ftei 

fii?5 ^ ^ ^‘t ^ ^ t % i»rft ^ 

feat ^ ^ ?rfe^ I ^ Jiff 

» *• * - . - j 

giff-^fe ^jfeftar. srft fe^.*T| 'i?r4^ ^ 

q?T«ff ^ 5Rf.^ ??Rrr,. ^ m 1 1 a^sr*nr- alR^t * 119 ^ 

(Torrtedh) ft ^ fo 9^ fefT.feir «IT.fe 9Tf ??' 91^% 

?5rnT ^ aam 1 1 ^ srak feij aq.sfk fefesi 'w 

?ft sn«^r ft? I aft a^ftjft % wefR 'R>rTg??&5ri fetafefea fttfe^r'^sr 
fetrtfer fet? at?.! :?— . ’ . ... 

- *■ X “ ♦ 

[?']'-9fea^^ ^ fe^ af-a^.^anr 

liftt I ak fear ft awFT am^ I i 

[s].afe.err3^f«rpft.!C| eftaij^ sEnwraara ^^rsarcft 
.WEgr ^ ft 'RT^raa ^ sfk.agi? ^ ft ^afftar ftjrraT.! 

t ' 11“ 

ai 5 feftt 5RJR #*{ftf. qit? fear ^aft fft-s’^t fl^;|;?fta 
ia% ferrfta afe ^tfftar aij .^aEa-ft-aaiar-aR ,eft aRaai-flfesr 
ttararl.i . - 

aiaaw^j. fftt^-aj^9*>ad:?iftar. fl?ftrft RTa^aar|-i.'f!#ft-^ 

srpT'lt-atRafea, srar-an^fea x taafr stfeiaa s*Rr;‘R>ff>.e?:.aiirjw«so?^ 

1 1 ^ fift H? ftt-aiaftfea aJT-affr-'i^fafet?'fe*Fr*aaTt| fe eftaa^ftr 
feft af fta-?ie*na^- 1 \ fffe sg Tafeih «F®r fta ?nfta-(Ai^oii), anfta 
®r|-WRaT?a (Carbon Di-oxide),feifta(NeoD)j.^fea9 (Helium), fTlffea 
(Hydroaen), ftftta (Zenon) eWr ?ftftfe (Ozone) 55tnfe | Ir iaft-ft StPPT 
aar aafta-ar tTOaiia ^srfftaa vm: 5ft^ .o.^ I h spa fta att'% 
atm I fet^ tni: arferr ftat m 'srrarsr-^-snar | ak a^-ft':^ 
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ft ft 


1 1 % 51^ SPT ^’l' ^ 1 1 

^*nr jfk ^ 'R ^t2r!T-fr?-«!iwr^ ir sfRrr 1 1 S'? 
tRT mfdtsffr ?r«n| ^r^fi' | itftt «;o ^iV^T ?r<i? srrsji’^ i *:o ^ ^rfqsp 

T?!: U^f^FT i 

^ ^?if % RfirfttB Jrrpo?^ ^ f r'Tqrqr g«rr ^ 3ftT f?j?r 
1 1 w JRJR ^ ? irrpos’rr % ftr«rQjl *>• nnsrfvrF^ qt^ iq-— 
«TRff3riT, !nq?fi;5rfr; sFRfT-^-^Rs-, ^fesRr a^rr aM i 

I , 

- ^tpggr ^ affgif - qif q p f f , grg cm >1^^% 

JRTRT ?niT ^xTCl' Sl^T5r % ^TT^R ^R 'fTjqoS'vr ^ 'ITT'f % “ft SPlel 

qf?rs«'>?ft5rtrqf|i 

aif ip> «Rnf (Matter) | %p5qTq5% % S«IR 5f | I ^?5FTr 

«R 2^f«ii+q> % 5^% TOT C" ^ 1 1 wq- smK sNV qtr 

aiSHosi aff cf^qrt gqr ft>rr 3i|t qa^ % % swr ^ fqfinr 

I ^qrfFw ’ois: 'Tfte# % siRR 'R qf OTW ?ooe 

^ ’<w jtrI' 5nft I j ^ srgqifr | % qrfr lr qf*r 
?ik q5y ^ gt q iy r aeg r | ^ i a? | f% ^ ^rf <r ai^- 
*r»s5r qn’ scrt qnr sn^f^: ijpria- at ^ i 

5TFnCT 

r 

snq?w ^ anraq-aRT 'RRf ^ eh^ qigqns^r ?fli rrnr qfij q«w 
1 1 qF|W<rr % f%q: 5Hq qiT ^ |V I I fsRT Fgpf % 

3Rr ^ sr^'^ ^ ?Fk Tit jcrn- ^ ^Tfta 

wr |, !RT 9ih 'ki?5r yqywi 1 1 ^ 5Tq »nf i « sRia^r 
qqgiqwr ?ooooo I (tor >ft Tfrr 1 1 

?S sar aar I #c ^aqrr ^ ^airrer ^ ?'>’i; gqi a?T i ?a 
5RfR ^'?t sfegrC ^qr T q f aRTT fqqrsr^ x^‘% i qp Ir ttoj 
fq'Tt ^ »r>ff fETT aat f^ 'BTi^ ^ srk ^ ^ fpf ^ 
TifF^^ (^•^A'3 'w) ’ nTitFT?r 
^ ^ srfe ' PrFfR ^ ^nfF Prt^ I'ir Eif? sRT-rrf^ ^ qftqi%?r 
^ T| fcFft ftit fERFit TRT 5Tlf^ SRmT ^ 

1 1 ql^ ??r arf qit ^ qftql%fr qR % Tnr Rttf *qTq ^ aaR 
■> ?n^ faarr-q^rHt % 'qrqR qrfg; 





‘T’ 

nil. 

:’|C 




•t 


‘I' 

fi? 

5 f% 

|!» 

(ij 

f 

11 


li 

(S’ 


ii 

J 

i 

< 


jj| «T¥t sT »nfF ^itgTiFcPrr siil- I 

'n% ^ 'RTsrfw ^ WT t; %K% wTfpisr % tmf cwt 
4 M ^ ^[t?raigf giRT ?ffe Fstjtt anwr 1 1 

^ % g^nrfr ?r ^ ^i?fV ^ »nff ^ sgpffKTrr (insolation) ^ 

1 1 ^>nw ?rt? ^WR 1 1 • . > ■ . 

qr'^sffiRT % s^ptftw 51% & *inT»r:— *11 i*TRr «rf*R % Ffr 
^ *nif ?r?r jt^) ^ragT- j 5*^ ^ TOciW §*fNT % 

5fg^ I : — 

(0 ^ ^ ^ *ii 

(’j) ftff ?T g?r *iT ^ llJiT I 

*pffyi-|5iwf^ f?rc# 1 5at SRTR 

SR 51 ^ fer I ?ft »nff srfkir 1 5 fR anr fei loft qnri 
? 5 r ^ ^TO3T % srfefttR aliTO ^fRijr sik ^ 

^ gt »T ^rasTT 5 Sfn 1 1 SR ^ ^ % ?r 4 k (sirff t | at cR*nr 
»*5 'ETkfRff grow, ?>rr \ qnc jti i»im srpet I 
^ % OT srFsrar sn^ % ^ ift^R ^ gkr 1 1 | 

^ ^ irr iR ^ jnm- ^ ^ ^ ^IR; 

5 ^ ii - : 

^RRT 'R feRT 

awT (Spedhc heat) % !rf^ 1 1 ?pafeq: 5 r^ k % *nf ilaT 

I asR k 1 5^31 ^t| I |;?rf)5rR.!ii|F«P sicr q^f pm % 5«n?r 

^ Tiar t fm?) *pfF % pmmfkr i)^ ^ 

^ 3R3itr 3rf^ tT|f ^ qrar i ftR (^) srsr ^ wwsi ftflr # 

^ ^ ^ 5 Etf^ M<NR< g[ ^ 1 1 3 Pf%q *()■ qi pra' % mR 

^ I sw t ^ ^ qf|^ I *()' sra' 

^ qR *nf I « q«ncpm q^ qf^ mf ^ 

?«t 5 r % iR=ERr ^ 5 RT ^ f^qff q>ip?^ ifqnpri^gq; 3 n^% qnw 

?fVR ^ ^jfqsp jjif ^ g^;% 1 1 

qsT iiqi-Rlrfq ^ fsf % ^ % 

I ^ ^ SRI*: ^ ^ fqRqr ^ pj^ I F^f^? 

^ fqRqft ?r snf ft^T I pi *r*fF (?v^%) srtt qw mpr 



^ fens? * 

tw-^T 5 »ri 3 ?r ft 'Jf ?n?t-ft «ptoij ^ *nf 
^ I'! ^ ^ TO’^^wsr srrar | ftr snt ft 

ft ^ fsRTvrat I gt »rT ^ I *fk ^ 5«^ ff 

^ I \ ?a^ffti?.5fl»r fr ft43^| i srfe ^ ^15*1# it srra'V ^ fr ft 
^ ^ i Wl^^f^iifr Sif" t|^ I 

l^sRiK gipog^rftt »nf^^ 55ir?iTsrff ?<Mtit|ifft^ 
ft^55r Tit|, ^ !fk ^ 5rsft t5|,'mr 
^ 5ifft ftt »rftf iafft? it'^ |, ^fft gTvTT !a?^ ?rRnr‘ft 
tsr 1 1 ?rl |!(r ftr Jifft an ft ?nsFr ft ^ fts sift ^ 
Piftpfti^gft |5En wr ^^5^ ‘»iftf ft'ftrsR ft'ifciunrrat wT^ft 
»i|i ^fttssfsFt'tpr'fftftqr ’nf^tft^fft^ 

at’stp *nf it»rr ftr*3 ft 5*ft sqf ^ ^ »uff ^ tftftift 1 

?aft ftt m ft ‘?rrsw ( ?«rH srif ft Jnff | ) ft ‘r ’nff 

ft§ 5«rr gTS»n>5«r 'ft iflr <n| ^at 1 1 snrat ft sqft ssift ft itft'l 
«i<^ aq^'^ I Fft'tJft nftf fftsiaTr | ?fk aiwr qw iter |q4tift 
qigiFisvr »nf qrr ft qw qip«s5r ^ nftf 

ft'^R itft ¥r ’ qpr qrtq^sr qf I qrrtra'ftafttq qiffr>3qr ft ^ 
qM ftt qrfftqitrr Kitft |iftqftf qftsnftft^qi^lqrKqnft 
^ qi3 ^ >Ff qsift 1 1 ^“fTt ft t[W ft qw itft snft I ^ 

^qft ft fs srqnr, arrftq ftfft ^ooo tc. fttftr- 
^'qT5Fr«nr V®®' 'Ste'n: ?« qqftqfi^ff'qfft it amrr 1 1 fftsf ftg q^ 
'ftta'qit^ qitqrtf ittft 1 ^^laqr ft «;-?<' 

^'qrf aqr ■tfiq?Eq qrqfart qnr ittn ^ntn | atqqqnf Ft«n: it 1 1 
aw^ ft' qf^sr ^ «;-t« ftk ^ ^=qi^ ft ftWt ilft | iitr ^ 

gqf ft ^ fftqq (IWW-rf (Troopsphere) q?^ | I ^ qq^^ 

aq" arFF>3qf (Sttalosphere) itrfT 1 1 ISft alMsW tRI t?q» tlT q|9T 

|-5finFr-«o * iR'tqs' 1 ^cn mq^iwsqr twr tR am®s5i ft qeq ft Vtia^r 
^ fl^TR (Tropopause) qi^ | | 

qTgqoiSftjr : qsrf -qst »(Tq-^ {»Fff) sftT aiqqsq ft SFar ilar 1 1 i 
qfe sRPTiq ^qwaiftqt ft^K-^ ^^qrsftqrq^ j 
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4 * 

^ tit, fsif^ 5^, % ^ 5=^ j?q> ^ spft 

¥t JTPrr ^ 315^ 5>?T I 5?ft s^nc ^ trb«ff w ?rPT5OT ^ 

emr ^ »jmr ?if^^-^jr |t 1 1 ^regtr: an ^trt | sft?: gi*nw 
tfr'T •JTRt ^ ^ 

emr 5n^ | 'i 

'’ai^*#rtT%‘(Thel:iiiombt«tf) sifttr#^ 

^t4 ‘fee^-TOt JTT. 5KW ^'^at ’| j^sarr.^t ’^gari-i 
«nff qm qjr a^ qar«f 51^1 fsar t-i ^ »tr 

^ ftqnsr «Ft 1 1 sffr 5f^ sa' Rsar 1 sff? ait '15%^ 1 1 ^ 
«t^'-?T‘^T»r?5»ri^.t=i 

tnwnft pjraJTT ^ srtr % fit I i ■ ( ?') tf^tsTg^'^fhc -(■’?) “w^- 
?i^'i 'g wmqt an fa^aran -o f ?oo sRr.figT^I i signR 
ag aiasOT a^ aaa't ai faaarat t «“ anrr siraT'l 5ik'^'t5rt n? 
aHt jfT ?oo° srt.I'^ qpt |<t>?«e apfftfawai^l i antaiRs 
% agsR fiar^F aar anat-an aaaafar ( aiaasa aa anft Qt?TEfr 
I ) a?a° 1 1 TPHK tfSta'a % ^oo® aa^a^ % ^ro” % 
^a^-flt 1 1 sa ara^ aft ‘TaFar aaat % Fen^'faiafefetr ^ 

^far arrf|i?: — 

t^ffg ^ 

X £ 

^faaj'tnNa^-ata'^’gaa ?rNa^''|i 
aa aia^ srfaaf ^ |, ^ aft amarar | at ^ j Ita ^ ^ a§a 
^ aaaTg[ maasa aatsffaai^ 1 1 ^Rffaat f^g[#aat^ i faa 
% ataanff t aa% srfaa? aTaaar aft srftaara ak aa% anr ^ j^raa 
^naw a;|t 1 1 srfaaraa aar wpaa aiaaia ara % afaaanr-^^aa 
^naaiat t aiat 1 1 arFaaara aar f^aaa araas^ % aft araiaR 

(Range of temperaturej a>^ | t 

'Raaia araraaraar aa:^ t ^-v gs 3 ?r tt 1 1 aiaasr lit aaa 
*11 ’ft saia ^r arF|tr ftr araarat at ^a aft faratj a af" i aiasBa 
^ ^lai t tar i araara'r ^r ^a- ar f%at ^ aaia t a#r 
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*T|lr ’T»ff arwflr ^ swiF^ff ^ i 

♦<M4«n«i yiMsW^-— Slf^tW tWr »^na«i di4tb<il ^ sft? 

^ srgw srmr ^ fW ^ tf^.»T a pT F T aFr^ 5^ *pa»r. 

grrasT ar c ipn t r gnsiriliS^ 

? 

=»«;• ^ I «rf^ ?[tt tfqr JiswfiT mwir % feij If 

?if^ ?RR «R 5rN?Fr^ 1 1 pR gg% «fl»r 33^ % 

^ tfecrfft3iT3nr5o»T"feJTr w ^1 1' ‘ “ 

t f t i 

% 33IfC!Sr ^ 3?TRR (£ V^o) ^ S°fHTr 1 tPrar 3T7Rr? 

% ^rfe^icPT »®pRnr dWdi^'i W 3F3^ ft3T ^'1 

mftR? q gTO H HW^— -qfe ^ ^ ^o gr^ 

3^ tPrqr qprg? 33%zft»r?f ?<> fejf ^ 

3^) w 313 % fejT srrar st srsinipT 377953 Pra^r 3737 1 1 53 

im^ u TT i iLi . 11 ^ (^*l'i>'l 30 rl179W_ rv. n J , _ _ 

M*6I< 3fa^^l«l q|7CTi= — '■■ ■ v - ' j ” ■■*7^ l7>3T ?7T3 ^T 

, 3|In ^ l73T ?T 3377 

Tfk ^77,77 33F73 % 3^^ 73 37^77 3«7313 377553 !(» ' 37 777 ^ 

53^ 37 71 7^ f% SI#77 77 77733 777 3T7W3 Tfl’ 7|7T I PSW SfTi! 

tf777 377*3 773& | 3^ STTR 37f3* 357777 ^ 773^ ^ 1 1 *f 

77f ^ q[77 ft 7f% % 3ff^ T^nilTt 77T 3^33 'f777l3T 3137 1 (# 3^3 

3rf33 357377 317*3 77^ 1 1 ^ 7f7 3773 777 f735=7T 777 3rf^ 


353313 ^53 STTTR ^ ^17 ^:— 



1940 

78“ 

1941 

740 

1942 

75o 

1943 

8O0 

1944 

76“ 

1945 

74“ 

1946 

76“ 

1747 

79“ 


1 


612 










^ ^ ^ ?ft?Rr ^nftRT 5 TS^ffR 


\ 9 g+V 9 V+\ 9 K 4 *'^*»+^^+^'*^+^’‘^ 4 '< 9 ^+V 9 S -^ V9V5t“ I 



c; 



,?iteRf qiftq! cn*RW-i-R^- on^ qftjft % sftja mferq? aaRR 

urqaiiff ?o{qrrorRqcft akirr qifqqr errn^ f^sr arar 

1 \ qfq fqRt ?srR % tnqqsq % a^rt rdHP^iRsict ft:-r- 




qRqft 

^0° 

*n^ 


aw 


trl 

t!0° 

'IP 



5 .V° 

aoRrT 

S.V® 

fegRoc 


a^q^ 

^ 9 o“ 

ORRO: 


fcRRC 




jftq 5.01; 


^ ^ 5«rR ^ ?tter ^iw grrasT ~tl! j;^ ■^+V 9 !t+'^ °+6.^ 

n 

«rT V9V^^‘’ ^ I 

5ft?ERr *nf%^ ’TWRR grotnT f^rarra^ |T ?t^r?r 

OTrair ^ f5r?qjr 5R?nr ?o-?s^ ^ % !rr^ % ?rRR tc f«PiT striI i 

wriw ^ % ?R% sot ?r«rT ’r»f % 5 tpt 

SBJff W STRT flR I I ^ ^ ^ 5fN9B*r *5^% (^^'’) 

5rsrr ^ ^r w {y,\C) 1 1 w ?«rR ^ ^tnir^ {i%r 
!^ll)=v? itR 1 

SRIcRr «!?: 5H«RR W flra^ ( Honzontal distnbution of 
temperature ) ^ % irreqnr ^ wi ^ | sfk zi^T 

r^i^ 'ifi' qf tit 1 1 ftfqfT t?3T tpc OT?r OR orf^ qs^ 

1 3frc !T|r qrr tnqsBq- oft 1 1 'r ^ qft w|rr ft 

'Ifft I wf%q rTRSPr qR | qqtfe f^R# f%Wf # 
al^RT 'giPr qq qRfft q?q't 1 1 ?ftT qrgqoqw oft afNr qR qR?n 
1 1 ^ qqrro[ % a,qf ^ ate airt ^nrq ?rR^ ^ ftor 

5fraT 1 1 ^ ft sRRHtq SROT q>r fqow ^ I ' 
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ferw srnr 5Rr fe^r'crrar I- 1 
^ I ^ !i# ^ ?!T?5Tnff ^ fjTsri^ I F«?jT«T:frr>Tstr mpi % i 
sg^jOTT ^ 5«n5ff 5iiV q?: jir fsrai an^t, 

«fh!: ?r gg [t^ awiBW Ir ?rirai>T ^'-l i 3¥T§'C<!n4, Jrfe 

^ 5«rffr vs'joio 53 a'tr It 5ik ^ir isrrf sflw mft^ ’gKpjw 
gmPTVo“ it?ft^^?nraPT^5fl^^f^*rw^qfnT fir^ 



55?R jf i^sR % sragrar tnc 1 1 ^ srtri srf^ ^oo 

'55 ^ R ?" % ??5aK «^oo 53 % (sH^) ’{Y® 

q s i ^i T g r ^ tfk «Tf^ WRgf^ % efts^rr qt^ir 1 W 

JTr ^qgrr ^ smM 1 

?Rin % ^ifw ^PiOTT ^ PihI^I^ 

U'^m I— 

(?) ?IWrT 5Ft ^ I, 

( r ) 5w ^ r ^iRr |f *>• ET,^ ^ !ik 5f sncfV | \ 

(^) ?r5^ ^ m R snf^ |f 2r ^ ^ 5f ^'1' I » 

(V) 9iftwr argsR g' ^fyfd 's ffiT Sr | srk s^pcrr £(,^ 'r i 

Mifeg fET— grg^w % & »5ft?r qrt tft^ ^ ^ H ^umt ^ f^?i» 

fen 1 1 1?! ^ 1 1 

(?) ^ ^pfeg«T-^l ^ »RR ^«5nnr % f?*ra | r *rit ’pff 

5|5r ‘ff jli 1 1 





1 1 q^'sr '^ft ?tF^ »nff |:?rc \ ' 3rR ^rarr % 

^ ^ 4 1 t^(?) asr^-fiiF^cir. sfk 

{r) ^fi^Tr ,«hr<i4*«r. i , > . 

. ' (v-n) rggffT— ^ ^ fq 1 1 

5fl5r qrr sr#r ^ ^ -^r 1 1 ir ^ ^ |: — (?) ^'hr 

^ fe g|f g b gqr.(=?) 5fsfr5l> ^ T g ^fgq ??, i ; 

-: cJWsR.^Wir (Inversion ojF, temperature) 

, . ' mqnjtsraqr'-^if %, srq. cTNqnrjSrHcn.wr |;. F?;^ qnft qmflr ^ 
liV.firaw |.f^ ^ qrrsw qp qrq srrar | sfk g?R !rf«Rj ^ 1 1 
w sRiK ^ ftqfir ^ OTTiPr-fM'^i-q^i I \- 

^^^qrrojrl I (?.),^^5ni.^ w, iqqq smiq 
q? qpT I ^ fqfeir, ( jR^diation Y ftar | sik ^ wf 

■ p^qqi4 cRj »njT^jRfK & qidt |:— fqf%w, 

qqipqkqq^ ■« ?«> s^Fot) ^ qw # t 

«nq*ft % qrar 5nq l ^k ^ qqf % qro 5^sfqr 1 1 # ^ ^ 

JER% ti (?) qpi snq^ srpft qqf %■ inq ^ qqt % ’TRT i ?q 
5I?JI^,^.%qTBqqf.^'V, qiPSRIT % ^ qR fT »&RT |j 

(q)'qi5rT5nq*ft snqqftpt^ qkk qit qk giro ^ 

^ ?PEK !nq qqq 5R»- qqq,( Conduction) ^ ^ 

sRTRtsftq % qiunff qiT.qrqq Ifjt qpr | (^) qpr qiqfft Rq qR>T-5flr 
qqt ¥t wq I «rr |, ^ qqip ( convection ) 1 1 

qrpRq if ^ qff wqt qq?nc |— qq fM%w ^ | ^ 

mqqiq fjRR #q if qralr qi^-qq^f ^ ^ qqr^ 
qm qiR I « qip^ ^ qrraq if firfiroir q^ ^ 
I, ?q^qq qgqq ^ET tf sogT ^ qraT |, qq mK qr qrgqrqq 

(q^ qrr ^) q^fff ^ 1 1 

qqq if qrs qq% qf^ snsr^ 1 1 ?q% gro ^ qq% qrq- 
^ qi5 ^ qtf I, qf qi5 Tiq ^ qif ^ ifk sq qqrr qipf 
qip^qq q>? fftrr 1 1 ?qff^ t p qi^r <17: qiroq qq iqqcrr I \ 
q^ qij qq Rq qsq^ cm q^ qraf | qf ^ qqip qp’ 1 1 



76 ft HWTfzr ter * 

ter- I; (;{) ffsss wretr^grfe r^Rrog sr^ Prt# »nff te 
?r ^ sfPT, (^) gij ^ jTjfi- tr it, arPF 1^^ & teft gitff 

^ ^ aw 7 ^ (v) qf!r 5jraf it srrfe ?qT ^ ?t w arj g 

siTii?: ft%, (vs) TOa’sr fiJnw it ^^t agcr ft ?r5W it; • wiiftr ^ srsi? ^ 
tiTRra' % filar ^ ^pifon air arte srf^ itar | «fh: ^ awf 
^qra'tii 

^ a^it TOT 5ffa«rqTsik^^i ftr ir^ awtw ggnr S’ 
«tTra^ S g»ff laaia’ om I fir3?i^enTO*rq5^itcrr|, 

Ppjgsia 3?R % afnsgt ?Kr Sr teag srPaar itar| ^ q^icRT ^ 
atgsPT ap it qsar it wiar | ?fk Jtefa Bsqr arranr iriW tpr 1 1 
p SRTR arrsETT fgtpfjr it Bnar 1 1 

'ter ?te S aw«w 5pr sfk ^ srjr S’itar 1 1 

^5R ^ TOciH "Rate "teg 55fir qr lift fiPT Jf p ^ teff 
li'i3S%qirogaiqsOTa^a?R’cwt • ^'a-terSaarr^ arm 
ERar mvcRT itar I #c ifaif 'nn fiafir af itat | ^ at ansa 

?ni 1 5fk vte it ^r| 'TC q^ 'nc afaqr | i w aS 'aa FaPqrciir 
sircwi itar I aa 'rtata ara >ft s^ar ilS aaar | i laqa aara a^ 
qaar | fir qaa ^ aia siqS’ aiaS % 5aia S’ afifir te it te 1 1 
qa? it ^ai| qx afa^ arq?sa aar qra aiqaia aivit arj % ifi % qroir 
q^a qst ais arS its % qaw at% aicft S a^te | a'fi aa^ aaf 
araS-E^t aa ^ |-^ sim aial S at te arj qqrfia it te 

I ak OTC aStfnfia a>f i 

?rRfir 

fiw a^ qr p ^ I aa% arft afi aaaa ?ooo jfta qS 
^aii aqr fifaa aat qrr q;qj aiaq^g 1 1 ^ ^ aipogsr qr^ 1 1 aif 
fiar S aara aara ate |, aaia aiaS" S la^ aiaaa aar 
pfi S srfiRi ilar I aar 'ate S te aar aara S aa il^ 1 1 
ar yp aa S qfiqr # t fir^^ waataa aar # aaraar | i ?atr 
afafirp qa^a-ai^-snaaip', araa, fiiata, itfiraa, Sata, atata sraifa 
^ ^ aa 1 1 afi: aa a arp^aa % qia fasng arS te 1 1 (?) 'na* 
jtaa ('?) siteaa, (\) qa^a-aif-araarp-, (v) ^aaair aar (sc) te 
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^ »Tm ^rt 5 *To^ 5 r ^ ^ 

^ ^ ^snsraf WTS^^^I^.incrrli i^rtt ^ ^ 

qrr^a ft sncTT I ?ik '?!(% ^ fMw Jhff trar 

ffe ^ SRI ^ fW *TOT 1 1 <1®^ "R ?isT »r>ff % ffTlf^ ?»?i' ^ I 
^ s^pif^ ^ f^R^lff ^ faw *11 

sEtsri^l i ? 8 t^^pssr 5 t?Tfe% 3 r 5 ^»R,Ct^ |g«n!^js^ ^ 

311% I |i if q i g »T n g ^ ' ^ % »nf itsr I ?5rf%ii ^jff ;Hff qt ®n% 

|,,sFf! 5 «T^*r ttSTsngril i sf'sit % 515^ ^iqs*r srfe ?ooo g^ <n: 

qir^siRe qm ^ 1 1 qrraf % «?-?o ’ft^r ^ gqr smsw 
qnr ^ srmr | Pk ft«R ^ artan 1 1 m<m sr% 'fn>r qit 

Vropospbere fcWI '* 4 ^ 1 , ?inr ^ Statospbpre ^ ^ ifirPT q% 

31 ^ % % ^ sRPi I Tropopausa q?|T snsT 1 1 SFROT qqWte?: % 

*m%tj ftq^%^!ri%qrsn^^!rigq^siq?CT s«ir ^islrqnr 
snnB^,s% .sjpgir mm qi^ 1 1 ^ Jik ,% sir^ ^ llqq? *m*ir 
sijfw ^ 1 1 5 r«rr siqspff % vim ^ • trrnfar ^ 

1 1 fer sgjqOT-^fqqiaH ym*«i1 qn tPjq: yitnsyq: qr^qrrai 1 1 
% feff ^ ?feiT qii 3iTir qfs ^r % $fqqr h^hh yrrawf % 
qk % fen ^ ^ TnRiqr qwpriH Prq^ nrsi |-i sn ir % nifnqr 
nsqnPT %s>n'%^qqn'nFT^% qiftqr n wp T f ? sttot jim 

% nqfr 5 ^ y®iT qn nffe % nifeqj napipr qq ?rr 
qifeqr siqRR qs^^i 1 1 qqR mm qT% ?qpff qit fesTRft |f 'st 
^n; q# % 3n^ |, ^ qqypi q^ 1 1 qirarr ^ 

#q% q?iq q®qfeRr fir ^ % ^rrri qx: m feqi ansi 1 1 

yiqqiq%nfSR'js^q%!<®nqf%qfe‘feiTqqT| q;fiRR ^ 
1 1 % 5 n swR |; — ( { ) gaqif feqrq ( q ) qflra^siff qrfeFn, 

( q ) qfeqJV qftg^ qjfiEqR, ( v ) qrffesR, ( h ) sfiaqjt 

qftn qifeqR i nrqR <gs<n ^=qif % mn siqsw m ffer ^ t ^ 
q»ft q»ft ^‘sif qq mm nfeq? gtgi f nk ^ q»q i ^ fei^ 
q^ I I 5 ifqqKR q^ qifeff ?[■ |!IT qRqr 1 1 


j 


-5 

f* 



^ crar^ HI 

err 5RS3T 1 1 sift ^ 2 " sa'^ir # smT” ^ 'irt «r ftsir ^ ^ 
^ t?5 3rsr''srf^ ftOT *1^ % 'trt it, w&r'sra'ftsir ^ 

^ f^ qRT •sira't ^ ^ ?rni^ ^ ^ «ft|T iftisfft^^^iftsiT i 

si^^qnrsjq I sifw^Rf 

^stwt ft ^ 

% sftRt I \ sil ^'yisJRUJ ( Baromefer") | ig^ ^ sif^ 

m # ara’ it^ftar ?iSft !TR^'% feir ^ st^ ?t simr ifar 1 1 
i^ftsi^'R sfTR’rrft asnsn srsir’l i“^MR'%'^% 

^qftsi^sft^sfftrV t[5aT|i ^ 

^ftarasRfST^I I ^ t 

Hla |l 

ai5'?!Tgn: ^ ^ ^KiviVi* ?=^iaTt P'sil^RfTft 
^i^%srftasf ^'’^'R^sprspr 5tar 1 5fk gs^ 'r 

•qT5 SIR SIT fsrafti^ # spR ftir 'tot 1 1 ^ftV «ift#r 
Qilvisii aft ^ t j— ~ 


ft^ftR 

W’^ 

ftgftR 

5W 

920 

27.17 

■ 995 

29.38' 

930 

;27^6 

"1000 '■ 

' 29:63 

-940 

' 07.76 

1005 

■ 29.68 

060 ^ 

- 28.05 

'1010 

09.83 

960 

28.36 

1016 

*29.97 

966 

'28.50 

1020 

'30.12 

970 

28.66 

1026 

•80,27 

976 

28.78 

1030 

. 30.42 

980 

2a94 

1035 

30.66 

986 

2909 

1040 

30.71 

990 

29t2-4 -' 

1045 

1060 

30.86 

31.01 


-# snpn-# 
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^ t sftr ^ 

fRR ^ ^ ??r m ^ % ^TO 1*? ^ ^rfefrrt srff i 

^{kRPT, st^ Birfg; ^ itPwf % ^ wnR % Tiar |-i 

■ rngwR 5BT fei??sr— snj Jn»?5r ^rra^r «n ?r^ ^ I 

im I ^5ff % It % ^ ff^ fi*^ eirfe ^ srnr sfk 
^ ^ 1^ ^ ^ snfeflr % !ft%, eft >t^ s!iFg;%^ 
!#Rr it^ % VR srfM? sft^ K?t^ % ^ 

i5*r i sr^rc 3 ^ 3?r ant | ^ ^ ^ Ht% ^Heft sntt | sflnc 

(#: ^ |l^i arRTT 1 1 ©5 ^ftsr 'r ^ ’^r ?n«rr ft ^rar 
!|^«fk‘\3'»ft5r^®'?r|'R '^snlfti ^ 

ift«enT?rFfr ?ooo «i5tH»R r^t 1 

^Rraar *R'^ ?T fsRTOjr jt*?! 'ra#-*-^itiR<ify*if mj 
^ n^mir fJnr fiff (; ^ ^ ftnr 1 srgf >pff sfsn? *if^ I 

ft^R'WI l ^Hef qw ft ancTT 1 1 

^tinW‘^^t^m^ vft.5»rft3rrar| I 3 r -.» nff ,«rfer qftt 
c|«wt^errBB»r'5f^^R|gT|^gi5 tfR^ ft ^ti jrfsf errTSPT 
vn"! tt.^ ?rr^ I j 

'R *1^, nsr^, tPT^, ^ ' ^wrRj % ^fna? ^str 5sipr tR 
'tR»»T ?f 'ifl'ariifi j ?qH‘?«rPT *r f^fl^r 

‘fitT'|-^«if^'^^t ^R 5f qffnFtr arrar'l fqr^^^wr 

t %ft ^ ^ |— ^^qirr-^T ^Ir t ’ift^ sst lik '^famr |, 

% ?T5r.«rmr I sr|t 

*1 1 'Sr^ ^ w 5itrfR n'ft t-^ %■ ^ grg wr ^ 

tPTPT tR srl^'ft^'l'^ tt ^:«rR ^ ^-?fk 

titoj “qilf?? 

’1% «Rt<iRr wt %• qnriTR ^ ?ik qRftf.r 

^fr|W^^’^feqt gqrr'q^— qR q>ftqq'>T2«rR 

antt I ?jk ffi% *rszT ^ f^qlVet qqt fe? fqq 

*tfeff ^ rcHsMi qqr'l'r ^gpTsq ^ «R ?Rr q^rf qstlrqnaw 

■q^Rf^ ( .CoQvectional cuntebts ) gs^ f SRna; 

■•<t|’qR ^ ^ I ^ gtai^ qr^ 1 1 



80 * g5Pr Hnnar « 

^ gf ^ ^ tf^ »rfir%^iroi!r ^o-^Hsrafdf 

^ ^TO-iiH !fl% !a:g?^ | \ s^rn: wNt ^i^wr-c ?rt 

^|i 

I ^K'iij cRTT ^ar ^ ,% qir^ccff tc ^*rR 

«iFq'^ 1 1 

»f)?rraf ^ ?raM^ ^ti sr#r 

^rsr Jf aiNTR?ff ^ ffr ?i#5ff ^ ^ qtfisjnf q;? grnRT if^r i 

'T^ 1 1 sqiinftiff % «ft?r cjT5ff % ^ 

?^r(%q[ !Rqlf % ^ |q JTlt qg?T % !nn7 ^ ‘qfvf I 

^ ^ ^sr 5t 'gqisn 'rfgr sn fqr ^ 7t3 ,5f^ 

I svf ?r«Tn!ff qrt tftf SET ?wfer 1 1 

1% q^ ?i^ irf^ ?rn: & qrtr ?nT q51i 

1 1 PfW !■ qtqf' sftqrr^ % ^ ?iR'qi^ ^'qq? ?iq^ ^ «fft 
^ Hf ?iK q^j- ?ftq: 'qjrr qrdl’ 1 1 sff qq^ ^gpraq qSV *fk ?it^ 

I ^ anqrf^ qqf aqr ^ CTTOt qft wk | ^ qfiqift'qq^ 

qkrg' Jf vo sfrc ^o srtsn^ff % ^ ff ?«r5r ^ ^ qnr 

I I «Rrraf if qfqqift qq? 1 1 ?awf % qsq qroj 

^ qq qt^ qq^ % qq^ WRS q^m^?fhc%ql^iria5iqj^ 

|| =q5fwf I J qgfqt? i!| qqsj^ qr^ ,^ 7 ^ (Raoring Forties) ^ 1 1 

sqiqrf^qqrqfqqjffqq? ^ 

fij ^ 3n^ 1 1 ggff jflqni! ^ sqiqiftqr qq^ gg^ gqr-qfWr 
nkn^ t qfisT# ^ ft grat 1 1 qf^ ^ ;^t qfqnjr ^ 
qi (qfifrcff ’ftsni' ^) gg?: q^ q, ggqiT qfipqjft ft andt I « 

^qqq qriw ?Mt ^ tfgg qig 1 1 gtg gmqr i?qr qgrfqg ^ qii^r 
^ ftr g^rct jftgr?’ it (?qgq qq ^ q^ qigr) qqr^-fq^qqs^ qqq 
^gqqt qrf ■ qtT «ftq gfiaqjt qtW if gq^ft wil' ?fk ^ # 

% _qrnccr-^3iTanr| 1 frft (qw qft qrr fgqg 1 1 

gqqpc ^qnq— 4gT firsp^r qqrlqqigg q?:^5qRf qtqii 

qtq gqr «5qr gr qfr '5^ I gqgjq qft q?& gqq^ q?^-f 
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mrR g 7 >T?{i»T ^ ^ Prsrra'y |t ^ ^nim^ .^?srr^ 

1 1 sRiR encRra" tR feiw ?EmR ^ ^ Prti^ |l 

^^P5f[ ^ ;OTqK ^ I I spJnTR 

5 «rpff ^ ^ # ^rai T?: irR 3 nraT,| j , * - 

SIR SRISR5— ^ IRTTR ^ 5lf^ ^ | 

^ ^ *rf^ ^ I iPRiR qra^lilt 

'R!! ^ 1 1 ^ sr;r srt ^W5r iR. ?Tg s rR 5rf5R wr 1’^ 

sTR-sRiR^ ftirr 1 1 -^i5cR t SIR juira^ q^rasr r ^ sir ^ 

85TR R 507 1 I Sit fil 5If Tif ■STit | SR SIR SRURf srfsRi 

I IR.<R 5 f ^ = 7 ^ t sfk 517 aif sngRT TR flOT-l 37 TR ^ *rft 

tWtTicftli SIR 505775 ^ srfii oVci -ot'li-fir 

SR5R 7fe tr OTSIR sn77 Jf 5^0 ttel- ^ 9t- SIR SOUR*-?^ 
^.1 -SIR SRSUTT RTRtr ^177 -fTTJrai 3071 1 1 3R % 

* 77 r|R 5 Jj' ^ ^ suR Pno^ : ~ 


SIR 77 SRI •^=,V- 


15 ’% 5^0 tk «R SIR 77 SI5r',\ I 
.... '^' 


sfk '?s^ 


• ? 9 X 5{0 

•UXR 


71 -^ ^ 


^oX’^o i?oo 


5 R 57 ^’€t 57 nf •»? 71 -? — I; ^sit 7 ^ 

- .. . . - ?®" _ . .?®® . 

' ?'oo ’ ' * ^ ‘ 

" ' ^ -U, RTI-I % srf^ 

7^ ^ 777^ 1 1 • ' ■« ■ » ‘ : r : ~ .--»; 

‘!I7I07‘'77T tr TTSlK^TIsif ^ #7 #'5F7^ft^ <R'f!I777& 1 1 

,.- "Sirar’if ^[ 7 !I 7 7 t spf^ TTtl'l 77t .TlfTR 71 517^ TJsfV 
^ 7 t 7^ Sligi I I . ... . . , . 


71^ tk ^oqo qgte 71 7777 itTI I I 



^ # l[?Fr #S#!r fifuR • 

■ ■ ^ <R# ' . . 

(V) ?rRwf?R trT''rf^st^ ■ 

'; ?Ft t SRT ^ ^ 

^^Prw4irR<^|^:t'l ^ «R?ff if SirnTffer ^RT 'l^.|l-?ft^ 
^^^^fe-fa^FTTOTT . r’ ' 

' ; ' " WrPw fij^r !ftt ^ w T% ?if5rR 

I ‘^'"Wtif t a:5St w 5ftr*n!^a''aa^ sn^fi 

' qa? ^*nfF&'^ 

^-3^ ^rnit qrr srsr tA^hs^r ^ 
^%T'| I ^ '«fT?3iir' 'ak' «rt rsktr ?if^ -twr w 

‘'«^tt'3fWTtr'^‘q?||R'|%<^ UTrt Rlr ilH i ‘^TPk )'& 
qR qrlr ptr (m) ^ sfir tpr im i ^ 

q^ 1 1 qqq fer If ’’?•«» air ’% qr^BT 'wm qnrfy 1 3jk 
qrnr aqr -qvi^ ^ 1 1 ?^qRr fertr? ^-1? 3nnnr?t^?tf^ 
|3Rm^'n:qi5JTn:-?j^qrq fRil-i , ^ 

KRT qft qis^R ^ ^qfhr il^|i ijq^ 

% ?«r5r w Fa^a<i) srT 5'isT*i1l ^nrar | sjafe ^ ' «nit q4 ff 
^|r|i qwrfqqiq'^qa.^qa'qf^ina^Tf^ aar sr aa ^ ^ smr 
Iqftaijqf qqaR^rl ar^r'il' -ifk wsrl vPRft 1 1 ^ fir qaa'tqiaq 

garVNk qqf ann: atcq^' ?ap{f qR ^'Raar qrr^ 1 1 
M % «w-qrtt ^ I ^’Bit^'I'i '■$!^ ‘r% ^ 

as aa ftaa" ^araf qrr aiH*H aa 1 1 . i . - 1 

, . , , aR^-7-^?^4ail aa-a ^ -a ^a aar qa^fta aaaf ^ arafr 
j (?)aftaf ^aar^) afi^ 

‘^1 aftiff MttlRj^a^qaaFVrf^aa'l’aqfr^^^ 
arsUfa aa*ff qrr Baa I aR^af:’aa^‘| 3r|f‘?<^5rw'lfe^tq^ 
aiaar ^ ?fk ^ aaiR ^aa w aar aiar aia-aia aw? ^ « arar I 
aai^?ra5*afam'|tar?(ft-i - : ,- 
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*rT*nff w «fRg*r— wr $ i^. w w^nwr «P3^ in w •«?r« 
«rnsr ^ »nf ft ;ss5rr | f^; ^’ira'^T' '•^irfi' 5r«n - w '^pJtf'Hiliaf^*a 
^ <nf 1 1 ^ qfa g w 5»rrar ^ ^ g«rr ^ tot 
&,' i^. ^ ^ ^rt ^ ^ sftr.'^.^iT^ 1 1 ^-^.*if^ ^ TOfT 
1 1 ^iTiT 1 ^ TO Tfssr# ift^»n«j;§fT ^ |, ^ ? 

TOJ ?r wd)- 1 1 '“ . ‘ ' ' ' 

flferf ^ TOgsr-r^ % feflf t tow .to -mf to ^ to 
^- 3ncfl--|ri -5w ^ sn^T Tiarr t-sftr ^ ^ to wfwj-f^ 

TOT;TO-gTO¥)-,^3Tfi'«nc^^^^|.| «^W*Rr: l|5r ^-Sj^ 
,^-l!T TOTf ^-!itT tR^ W% TO# I I ^T#. #![#-# fTR^ | 1-^ 
^.5TOrTOTOP&,?[#TO^|-l . - . - . 


' ." '^rfirafie #fe ^ toto TO'afg,’ ‘ ? 'w r tt ai# 1 1 to- 

Wlf TO^-iJWTl?fT| I ?^^.#'fTO TOR^ (-^ 
T^.-froSf) -tt# -|i TO ■'fTORT 
flTO TO# 1 1 TOwt'^TTO W'^r#'!'^ . TO? ■- # 1 ■#§: 

TO TOTT# ^ i#TO'-TO^ Jf# Tf3T I -- < 


' '' ^ ij -TO TO ■ ^TO-#''TO TO? Ti#'t 1 
%'’^axtn^ {«r# TO # feir ¥f) to# 1 1 TO ^*' 4 W 

■ir^’TO^r %'sr#?'| r^'TOi? T^arl TO 'iiTO i 

^ ??# 1 1, iRT?g?f, '# «ii# q?. ^ qro I r ?iT?rj«i^ 

Ud'rff ^ fWsTS? srttr fira^ Jh mnr w i- 1 b i mU» ■■■p w iw p ■ i ^i m S L . ■■■■■■■■■ 


I i .,^, qro. W Jii^,’ C;^:-^;^ 

,,®i^ ^ TO #,TOg? ^,gTOifgT, # 
-?nj ^ eitTO ?TO 5r^ \9o ^.^iTOj? I, jfSTO 

■ ^ to' To ^ 1 1. *f^ ^ 

* 1 ^ pw I TO IRTjir ?T ^ 1 1 ?r^^#,^g^^ 5 rr#t- 
^^ 3 r|T^#'TOTgTO-^,| I " 

?# ?!: TO[% TOV HT## % Tot tto # TO ??r# &!T 

^#|f?##^%TO TTR -^ ^rr TO TOTT I TO ?T TO 



bi # ^ ^rnrpi « 

GRT-^cFfl: ( Water spont ) 1 1 

?n?t5i 

. UHT ^ ft m ^ 1 1 ’ll ^ ^ ’sras 

ftar 1 1 % 5rfk % sic^ fqr qr «aqm ?!( qt®? qi| 

m qitrr | sfh: qRhc qr #t iifqqt ^ ^ % pq i ^ 

qqqi^qK’^fqrq’tiOTl s.oo^^3NTtqt 

qi’r fr sttot f i qif ^ qrr'mqstiq Ir sesr arqrq |-qfq cnqqw ^R* 
|l3T|^qijqRqwllk'^^qwfttff qRsrf^'f^ qq^ !{RT 
^qqr TTR % ^ m ^ ?itq ’qsTT qjqift 1 1 ^ fS5 ^ qrc ^ qqi 
?!ftqr TTR ^ qnqqw ^feir 1 1 ^ *tht ^ qq ?tf^ tm %qqq’ff 
«?qi qnr sTPc ?'t W t-^ ^ 1 1 wsirat qqqrj 

qrf^qprl j ’3^’fRni'%iq5RM^?n?q5Rn^qj^,| 1 qfe# 
#qre' Jr vo“ sfh: ^o“ ?rM % ^.qfipq’ft qqq qt ^ 1 1 

^ qT5fr qisftqr qr^ 1 1 sr^q % qra qisq’R wr^li 
qq ?irq? I SWRff ’flelTSf ^ ig[q®r ^ ^ ^ 

gqrqr fa ? qqq I ?(k ^ «fETra! ^ ^,^ qst qf^q’Jt qqq i 
qqq^fwff^^jj^qqrfrqttTrafJr wpft qr? wk wk qfisRst 
qr5TO'4 ?rf!it qif ?fk 5? ^ 1 1 qq|r ^ qqiqq qir qi% 5qiqf ^ 
Pht^ ft ^^rnsR ^ I » ^ ’'ft 55*qftqq 

5qiqf ^ ^ gqf qq qiq ^ ^ 1 1 qrRRr qr ^ sqm 

% ftq qiprq qft sqrq (qnft) qft qiqft ^ ^qt qq^lF 1 1 q? aftr tH 
qrfqqj’ftqq’C'o?''! > 

|irf?ft^iqqqrftq5Rrrc*iftft^f (?) (’i) qrqfirqr.rft^ 

{\) q ftqtf’ Pt it q i fqqfer qqqf W sqimlW gqr qfq^ qqq qfiqftrq 
qw fq «t» Jr qRrsik^qq'ift qqq pit qiqgq qk qftqfqqftq qqqf ft 
qvRiq qqr srfq q?5qrq i ?rtqPR5 5qt#r qqq qt t ^ *Rft 
qlftcT STq- ft t ^ t ' ^ ^ frrrr 1 1 q? ‘pf 

^[qqq f vfr trqqq qtq jrfftq’’^ ^ qrq qqqr f i 'flq^ 
ipr qftr q®® *ftq qlft q’^ q^ I • irlHqr frsr f r 



gigijisH ^ wra'm % t '?ni I ^ Ir 

WT 3:??iT ^err |, sra fr' fr^i^ | jjt ^ | gt 

^ W gt ftrir fsir' ^ «{tft |' i W fthfr' W 

grift ^feir3rnr5fti?gr^ferJf iq^rr jm# sTrar" 1 1 ssr 

5rr^f Ir i?gi ^ | qwV ^ gR ^ifjri^ ^ 

fiRRir 1 1 ftisg 3r 5|5r 1 1 grfft ^ g>^ ^ ^ ^q^rg 

«njdt ^ gR ?n^ ^ ^ g:|?rT 1 1 ^ gpflr % ^ | 

t gif«r»?5r ^ 5mr wn artr ^ 1 1 eripuisr grr ar^ ?i^ gg 
5iff g?T gfPfTSR i » Jrfe gi5 gmt g ^ iit% g?rt gnft !T|f 
I ig it ift gfi erggr ergs | fsra^r g«^ % | ^ gr 
innn?rfggTiC5nrr^| I ^r^rrfirFfTgpfV^gw ^ 

fiisdai ^ I 

51^ 'g^ — srgiR gfeif. vfilreff ?fk ?i%git ?i?g 
^ gifps^r ^ firar f?n «nF^ srrar gr^ | ?' jpger; i^er ggf % 
^ Jf gr it ftr qf5iT 1 1 g^ 5 =^ qr Pn^ % g^ ^ *i|grRr 
it3i-5iT: grign: ^ rf^^sff % sigj gg^ ^'g:|gT 1 1 ^ 

«lrft I ^ g| ?Rgf, gg^gfcjgt Pr^ % gra gg: gig 

>*f PTeT arrar 1 1 gfeft sfk ^iRgf ggr gwf # ggt gg ^ at ggr ?iTaT,|, 1 

grorPrar ^ 5PR?ft gr?T gs^ % ^ ^ gi^ | qj^qf 
% iCT^ g% ^ t Prar ^ 1 1 ^ srgrR i^gi =g® ar ^ g^ar 1 1 ggit 
I ^ 51^ ?rragt % jg: grggigr % gfgar | Pb^ ggf 1 1 
fgg Ir snfi^ |, ^ir ?gc 5 5^111? ggr | prorf^avs argaf & 
ggf gg 3ra aiggoag agr g|^ anar | — 

(?)g^^fggt^^Jrftaigag5nar|, 

(r) gfRgPnit % Tfng gg^ I, 

(^) Prret ^ arg ag gne giggxif^fr % Rra ar^ft |, 

('»f) arai^ ^tigFg % ^ ^ p Pi^rP ^ 
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# ^ gwR tar # 

(!t) 'ita ^ ^ ^ 

{%) fita% wrrt ^|,5rh:. 

(w) irgjf It ^ Prt%? ^Tf i 

i— ’ R.srf^ ^ ^ ^;i ?«iT!i sirinr % si^ak «r^'*iW kzmx’i 
srf^ g^ 5l3iT^ I j ki5 Jf WT f^f5r sr|f I ^ 

*n>fk ^ w %rgf. ?r gt jt^N" #'| t(0 

w Pratw *r?ffSP!f ?nr I sik »w'qii: 

^ I « ^ wrr fr iT eft ^ ^ srfg^ fJ^'l 
?fk jcRT srfW. W^* 1 1 m snCTM'ft.taft grgf »nff 

5ra-3ril Iffeifft^ 

^gR5r Wj5r^|'?ftg^^ ^qft 

^ gr ^qq g^ wr.fl^ M | wk ^5 »pff gr?5r erarg^i^ %.^ 

ITsrr^ ft ara- ^ ^ ft gft 

gzft I sftt wr^’ ^wki taJT I gt ^feg 'r?cft 1 1 wr ’ft 
^erm ’^|P^’Trr%F^ft ta<5r sro grft gftf gfr ^ 
ftPr^ 511^ 1 1 ?nft ft grr-^jnrr Weft t; ^‘wer ft t 
sfpRT ’rrr gPft , ggft ^ t g^g-as^rr fftft j gg yg-as^gr tf 
ggr ’R’cr^ ^ ggftft jft s^. gw ^rft 1 1 

-’irr ^ gu-^gp—^iftf % ta'- ft ^ ?rftT tRftft>ft g^ tggr | 
«ft5i:«Ffr ft''^*gn'5»'*fc-?ngT I €\ |;- (?) qftkr-fgft vm 

|'?jk (5?) g^ sgwft ^ 1 1 isft ftt irfft^ ^ arer ggggg^ 

I gg 8fl^ ^ 'feig gw-gr ft ftft f j ftgr g*if g)gr.| ? gnr gg t 
g^ gr ftgg gig ft gggft I !ik gsg ggr«ff ft gig ggft ftfftgg’ft 
^ gragggsgr g?^ 1 1 gg ggf gft^ ft ftt gr^ |i?#ftg ssgrgi^^ 
^1 1 

gftf % grg.^ ‘ftftkif' | ii^g gig gigt^ ?’ fts^'g gg gft 
gi^ft ft fftggr gig grfgg gg^ gwr ? ^ftkT takg gf 1 1 ^g 
ggnt gig g^ ^ gigt ft gggft % fftg «£ ftvftft ^ gragg^ gg^ 
I sfk ? gig gg gft 'gkggr^ qg gig ft gggft % Prg S®® ftgtft 



^ I ^ »nf ' It m | Fqjr 

ft9T ^ srrar'l ^ftr wr ?!i% tj »niT fe? snl t i' 

Hrt ’- W'w srfK flpft |,»,'. 

1^ fe?T Fy ypr ^ ».f% ipff ^ gtra w^d t qf^ | 
giff w»r Ir F^ |,i ^ swir ^ wr % qi^iV | 
0-V ^ 5^-iTOir srrfT 1 1-^ % | I'sjff^' 

^qrjftqrr^^l^ciff ggql gcff-gw !3?it 
^ Jq'cf srra'V I sQt arrT?PT ^ arrar I i 

^*n?T ^ srilF^ifi' 8n^^>-( Absolute and Belative bumidit^t)^ 

>nff'% teft 5r ^ ^|T ^ ^ 5j[? lof ijqr jfhTT-qRfr fq Sf 
»S5rrl‘i smr lil aft^ It-to ^ qf ^ isnaNr i | % qrflV 

I q^qiq?TqFq?THT?ri^'Bmarri^qgt!3^^Jf.|Tgif|IVr 
1 5r^ qr| qqf |t^'T|aV I 
5Tqr ^ I 5fr srifWf ‘% !iraR qr arf Frfq^er ^ Ir.qrgr en gq^ 
|fq> qrjJf'anqqfisrqRl^i^qi^fijWOTaTl'i f^aqiit ^Irq!^ 
qRl Iqr^ t ^ It qiift sr^ ttt Bq>l; 1 srot qif ^ 
qiWT-trrra>q' qr I^htt | j fira?n‘^ srflqr gTq?E*r iW, qif ^3^ 
^ «iFqqj anq % 1 1 qqr ^^55 ^ ktr-vp® qq^q^RTiqr 

■TORT gq^ I ^ srfqqrTnq^qi ^0° qrr ssraiqr i.Harar giqfpff 
»?T^^g7qTsri|.^!i5s|f f§?n?lr^^5rr, tCI;|:— ; . - ,. 

grram qi^qiFanq^sftS 


30 

1-9 

40 

2-9 

60 

■ 4-1 

60 

57 

70 

8-00 

80 

10-9 

90 

14'7 

100 

19-7 
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,« i(5rfr.HnrFrferrfr # 

\ 

?rFg?i;-^> antft | j irf? srif mm %o° tg r^jf^ rge t 
^ ^ *rmri<jL-« ,ir>.§t 5ft ^ir.^rpt^rr-fe ^ 5r?gg? 1 1 , 

^ Tltft' l'?rf ^ 5ITJ51! ^ I 

5C|?ft I HTPT »TRrr 

sft.fdit OTir ^ ^ qH[? I W*crr (A^Iute humidity) 

^ 1 1 ^ q^W w'ar’ff ^ wq iif?r 
^ ^ t'g^.srr^^jqj ^ 1 1 !n^«i^!ns-V5iqr siWq 

Jf FqqfRT^.t I |rfe «« ° qr ?' qqjff qif Jr v «rr7 
ft cfr qi ( v^fjT )'5ft ^irnT w'ar ^ sik | qr k<>% 

«n^fifRi qis’cTT ^ qrr ^ cHTT *ft5fr,'?<J^ qilr qt diqqFft Jr^ 
^|i »fttr»gg^ qrJr giq^ r ^i t qit goft qSt f^qjqitq qj#qr 
q# ^ qnft Jf JTC 1 1 |[?rt.qrmrfr ^ ^ ^ 1 1 ^ 

«n^err‘iq^ i f^- q^ q^ arfeqni? 

I fei^- qr *ft5fr %. 5nqqf^,% .^qsq, ?q M qq.‘ ? f5r 
3ikqqqrq?Bq,«fk,q^q^qTi^T',qi^fi3qr i 

' . ftqit qif % qiqqqi qJt qfr 5^ qqqStqi^tqiqf qiq'qr'qiq qq^ 
qrq^OT qft qsi^ toV qqrf qr qqqft 1 1 qfq «;o* irctp? 
qqjqqi^Jf K’W^qrqit^qf s^ft^ ^ ^ 'srt^jaq* 
qra-V q?^ qiM fftq qqo ?rq» q^ qq q? qii .q^ 
ft 3ii^ sftt-qq^ sn^fia^-qisf tnr ? « o Jl5 ft qr^. i 

sft?rfq!|-^^,^qi? ^ I cfr qq' qrq^ qit 

q| gtjqf ^ I, qq qT5 qq 'sftqrqf' q?^ 1 1 ?q aq^R fiRit qi3 ^ 
qrjw ;^^‘«nqq5t qn^W ?«>«>% ftqr qqrqqqq ?ftq 
( qftqpF ) qq: qfq qrqr i?qr ^ 5W qst qn^ % fqFqq qq 1 1 wr ^ 
q^^l feqq qifqtqt^ qiqqCt^ qq?^ qfe qt?r ^ 
diq^sq q>q far qt qrq qrqt % qqq' i 
V qigqfls#! ms'qi ^ ^q^— ^ q®qq ^ qqqR f^ 
fefeq ?qqqt ^ spr itqt |:— (0 qtq, (^) q^r, (\) ^q, M q^» 
(it) qrqq, (^) qqf, (vs) qq? qqr sft% i 
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wte— srrer; ^ ^ Jir srar-q^sTf >n: «Tr^ ^ aft ^ Jif|f 

?fe»fNT ^ ^ !If!fl' 

?f Prd^ gfl: % ear %gT 1 1 

5fftr 551% {%(r liiTJifsrF^cr ^r ^gqiiTi 5rr ^irr ?iT55!Ri 1 1 
(^) smiRT ¥5^ ^ aTl% ^¥Rr5r % {%f%w ^sfl’srar % 

' (^) |5r % W«T 

' (5rj ^TRf it, 5^^ eft 51 ?ftir srff l»ft 15^ 

% *nT 575 STRiT dlMstiJT %t *ft% «T]^ Pk*! | 

^ % 3ot % 5rtt55TaT|i 5¥^ f%q: str^jr?! 
%55%^,5itf^'ri:?ft¥r5^ I ^rcrqftara- ^reirnr 
^ I 5fk M%W ^aeri % fterr | efifTOcRr %i?nflr5¥g|^ ^ sn^ 
it snit I « ?55rr groPT I5%3'r?:%t5i5%5^ilerr|i qftgrnrg : ^ 
515 w 5^. q^PTf %t ^ I it 51 <r^ ifigF55| 'r wit | sfk fee 

5jg%t W5i’55 2?%q5isff qq:«n5ft^^5f%g^Jfts5nit| I ' 
5IW— 555" 575 %t ?r57g^ ^5}° tBferirsff % 5®it 5¥3?ft % 

% wgr q?gT 1 95- «rg%t TTFT qTit g gg-qR it§ SHE % gq- tig 
q?: #5 wit 1 1 ^ 5^ 5ft qiw 51^ 1 1 5ft g| ^'Rgr qw 
fe qrw wft |i ?fk qft git 55^ 1 1 qrw ggt % feq it ?ftg % gqp; 

it grgJRSW it 55771? 57ll5 975 t 557957 %t 5¥f5t 55 97q?pg Wo 

% 5ig itg7 17^ I 

%tl5T— 55 57^ 55 975555 5ig ftt WI97 | 9t l?57 fett tit 
*77it I f% 51 it 5lit I 1 19% 5517^ ^ ^ ‘' 

prr 9T 99%t git iTgt %t ^ ^ 55t %5R t 57^9^9# wrqg: 

57% ff955!ff 51 WT Wit | 7 1 ^ 19gt ^ ftit | f% tfecgf' 
959t 3jk 575J t 9S5;9t Ifit t I 1% it %tfl7 5?^ | 1 

%tll7 5t 57551 % 5597 |: — (?) 95 f¥553ir % 5rj5W9 t 5c"- 

975 ifeqgnt 55 975975 ftrit 9997 1 95 95 51 975 575t %t ^ 557 
% 99 t fefgg wit I I 19% feq 9755557 | f5> (5?) 571 1 59t (^) 

5719099 t 55t97 195797 it, (5) 955 5|9 itit it 957 (5) 9757R’ 
¥5«^ i7 fe f5f%H!7 ^ 9% i 579t 575t 55 97959 f5995 it?7 I it it 
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wsrJf^rfst^^l iSr|(%i^5tfa.?R%.%S|iwfl^ / 

3[|fT t ■*rprr .< !if^ ^ 

^ w^ft I ^ ^ ^ ^ ^ <511^ 1 1 *rf^ crhrNf % ^ 

<1?: 3ft *ftp[ ^ 1 2r§ >fi: ^ sppr 9^ ^ i ^ % feft S? ^ 

* m t|5rr 1 1 'B5R^'!JEr% ^ W ^jt-srra-TO-l^ ^ ^ 

■'«rF^‘tt^'| 5tft 

gt ■^XTgg 1 1 

ift^ 3ft5Er ?r f55T si*g^ j?! | f% ^ 

?rF5?B‘i)gr ?iT^q^ I sTf ’i^ iftg % ^’<R[mf w ^gTs^sr-fiRnr 

fe gw gN»fl' 3?iT ^ gif % ‘sftg f^ Ir w i 

3n| % feft ftqf^fer^g^ltgRwk trt'^ PIOTR 5^ 
.|> gt feJT str; gg^ 1 1 ^«r ^ «?p ^ ^ 

| _ 1^ ?gft TTft ^ I g 1^ g^ iigT” 1 1 

Jr— git^ 5rg ?r %gw sRif ^ 5Rrt 1 1 g^ig^ % gw ^ 

I . >' '■ I ^ I . ‘ '■ 

g5^ I ®=gTt g^ ^ gr g|t *rg gjfwgr 1 1 

%sft % ig^ WT I, fii^ 'sR^^ ^ S3^ I- — 

( ?)' fp" 5!rg (Cirrus Ooud) 

(g) gigg^^" ^ (Cumulus Claud) 

(^) WK ^ (Stratus Cloud) 

(v) ssr^rg ^g (Nimbus Cloud) 

fp iw— g H g'B % gftR) ^ ^ I • ?ggfi'^t?rrgr- 

^qr ^00®® I ^ggitw «nsft 'R 
■ g|t gg^ gftRT ^ ^ gn g>^ gi^ 1 1 

gigl 5 %g # ggr g^gr % g^fgg? gg^g F ^ 1 1 
HR ^i uiggg graigTa ^ ggg» ^gr 1 1 
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• qf5pff-^.«pi5rariff%=^ ^ I ♦ 3iRir?r ^ f^R^r 

> wi^a^Tf ^ 1 1 wfI’ scMV ^Tt'rfcit |. »?i> ^ 

■sHR?!' I ^ q^i-^, ftr.gis^.^'lr^: 

£?p=pf ssrfhc-' f^?i2#5rr f%5n^.'W!iRT-:^-!n^^ 

I i.‘?rfh: init' ^issp?}' I eft ssm ^ ^■■ji’nwsTr ^ 
g®aT 1 1 w i ffeff tf srnc«r ^ ^ ^ ^ 9 # 1 1 
' ^ I fjffftn? It. .ot « fififin?' % 

<t«r ^ 1 1 

«t5R-^^^-^|^qp{tPm& 1 1 ^ ^ *t 

• ter «iTra5r %Tprr^ gg?nr-^«~^!t «^te ?rr snet 1 1 

ilfT <K tjq? gieT e?nT Sf/^^sft fe it^T Sfq% 5® 357 Jf • ^ 

• iMRj+d<-’d*i«ifl wrr ^ ^gr ^%ff'7TTgTn%g’ '7icrT| i 

?re— qii^-gTRf -77 sr^r 71^ ^ en7«w Ir fit% PR-srrar- 1 



TPlt % 77^ 7'g^77ttt^|l717^^g^ TT^fif % ^ pReft | 

5flT 7ft ^17^ I I 

3fl^«»7ig-4^t^ 7^ HTT 7ff7[— ?7 TT^f 77 S77 TTT 77^ fti T 
1 1 7f 7frgt7F77n^|f%g%i77jt75rt7ff7t^|?rt3C7ig7%srf7i7 
' ^rnTTrm't | sft § 7 % ^ 7 ?^ gft tttw 77 ttt | j 
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f (Thunderstorm) 

' : % ?ji«r, jrfnfilr 

1 1 ^ ■gf?7% #pf¥ % ^ 1 1 5f qtff # ^ fi gwg 

?RT|!ik^Pcn? 1 1 35q7:3S5fir ^ | ?fk 

t ^ 'Jf? srrdt | 3 r|raTq?pr ^ !ft% ligrlj 

5 nRft 1 1 '■ 

I ^ siRraf ^ 

% ^frogr ftcn 1 1 «rRRft % arc * 3 ^ % ^Froir sik % 

, ^ , 9 n^ 5 ^^ 1 1 «rfii ^R?iir | ft> tb^st ^ ^ pr » 

^'V ¥Tt ^ f^'y I, qpft ?»irar 1 1 ^ ^ sffe i)r ^ 
*RT7?8V^ I 

^RTlsftJT ^RRft- % a<R 5n% % 5TO3I ^TPT iT q^ ffl% ^ 

5«R?r !n% 

qq^ 30^ 1 1 ^mr ifopT qi^|ftr5E«Er%S;qcfi' afw 

^'V I qqq ’q5f^ | wlr qqf ^ 5Pi?fl’ | €t srqiqqr so^ 

qqq % 5nr^ tiqnfftqnft'gt^fttfTl 

wk snsTr qqq' % ^ ?rPT 5fq^ I ?qk gq- 5q<is ft snartf^ 

^ qqfpc ■'py qq^ =q5r q^y 1 1 

i«OT 5y qqt ^ # q^y ^ i q? ^ qy ’qrt 2 ^ 

sq 1^ w qj| ^ qqf ^"y^ qi^fy 1 1 w{ w{ 

f^qqffyiqT^lskfqiqqy^^^^qfqipR qqf^^iy^ 
1 1 l^TJRfRqqf wq^qR^^t I '^ftifrefq w ^ ^l^rq 
sre# q%qR qqf ft ^ |»qqf%^qliqt^^ ^ *nq!iT ^ I 
5Eik ^rf^ q’Tqra'y 1 1 'qqsqra'yq a^ ^TR^qy qirf ^ q^ qpfy ^ ^ 
^ fqTay I fqR qfy qfy, ^ w ?r q^ fy qfy ^ fqqqy 1 1 qK Jy 

vBVEi?fy % qq^ % fqq ^msm | qif q qft ft, qrqqnr srfqqf 
fr 5 ftq qqifqyq qraq ^q 1 sq'tfqq ^ qqf % ?r ?rfqqicn: ?rRFf 
Sr qq^l i 

•qlSf— vn^Bnfi q qnRy-qnjy q?RR 3ft?r q^ 1 1 qq^ ^>1 ®qfe 
ff? 1 1 qy^y ^ qq"^ qq qf f f^ qqrciyq sroqt % qqqqr 
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^RRRT # ^ 31^ 'SRT ^ SfT^ I ^ ^niSP’T 
% w I ?ft 55r^ snfir ^ ^ ^ ^ I 

3?R ^ !35^ I, wr^n? ^ ^ ^ !i|i 

<11% ?rPf5 ^ 3?R 53W5r fee 31^ I « 'ifeijR I ^ ^ 
?fk lift q^jfer ^ sri^ I ^ ^RfT’i: ^wr ’’frar 1 1 
w smK 3Rr%^^it5n%|5fk grot? ^ ^ fi^ ’ft*? 
?r«P^ gt ^ q?^ 1 1 ?5r^ cft5n3[qr iRir qra g^ ^ 1 1 

gff^ gm JKg n^— «fT?T!ff ^ ^ttor asq^c >35& % 

qro? qqf ^ ’ft ^ ^ ^ 1 1 srg t qrrft wft €t 

g^ 1 1 ’aqqrr gfr Kng ^ ?fi%'^ sngr | sik ^ m q^f 
35Ti: ^ fell srrar 1 1 geft % ^ i?r ^ ^gijir g*rr g^r fer,^ g?T(?r 
qfetnif ft 1 1 fe ?5 gaft % qqqr^- sft g«rr ^'TtJ«I'^,^w .ftsr-% 

srgq- wsnr ft tpsfftg ^ arra^ | ! ^ rmx ftftf ft ' jit ft’q.g^ g’ca'lr 

• ft ^ cm «iJT ffta;.5( q^ sraJi ?rarjr q^fer tt ^ 1 1 'gpiFfeir ft w 
% asqft JiTT ft gjifer.g g«rr feqft Jflnjr ft w ^ sn^ I » ^ 
jffiR 5[q qg ^ qn- qfwqr ?ifftqj ®ncn | eft 
ggivT^li 

ftgji^qrrqnwqf Ife iftiq ^ femfl’ %-’3gra-^-§'V 
jfftf fe^^al r t, kra% qisRq^ gif Htagr ft 'Sgeft 1 1 ?fk g^: 
l%?gT‘ I qftV qnw q#!! i>^|iJii^tft^ I ^ft «*ftt feqfe 
feqr 5^121 ^ qni5 % q^qqr «S^ ft 5ftw mr? ^ 1 1 

gf^im ’r^r,ft q^ gffq fft^t left | cRqqqrq n^qr 
fnt qf^ 1 1 . ■ - - ' 

?nqfer 

qr^ jp igqr qft srrtV g^Jicrar ft ^ qrsft Jinq’ % qrt^ 1 1 
^ gm fftfl^, I? «ftft, srarm g*rT ?ft# “ifk ?iftqj qpft ft 

^pjf mg 1 1 q ip ' gq r ^ Jfinq sraft % ^ fftfir?! gmf ft sseft I sfk 
^ % ira gq: ?nft ^ qrqftf ^ =q^ srraft |-jtC^ sr^ftq qip 1 1 
qig ^ ^epft JTiqftft^|fesiq«ikqtl’ft gqscft eft qf q^ 
qraft 1 1 eR qif !!qft 5ftg- fef % grrqiJT qq: ’tieft I i w wr sftq 

qj| q? efiqsCT- 1 feg qq qftf qrg gjpqes fteft 1 1 qq gqr qig swqq 





94f' 


sTTg ^ ^ifR ?rra''crr'^ srrw'^ ?ntcnf ?r'?i3W’ 

SntftfT'f^ ^T I I JTfk ■OTt5W -g? -srpT gt ^?i^' 

?*r |> ^ |-?TN^ ^l^ IR qT^r?!^ STR^V ^ :sir^‘ 
I'l «fig ^ qTt spit PiwTfeF^ ^ 5f rpjz |:— 

' (?)'^» W 'TT^T, (0 %%' M {%) {<j ^ 

gqr !ft§r I • 

sriP^ ^ET ^ 1 1 q^ qrp^r ' 

m^lf'5pqi’'tl: qr^rr^ q^RP I'srq'SRqf^ 
lq^tiir'% qrotf 'r % qqpf' qn^iff Ir iqf^ s^ t 
1*1 t'f ^ W si^ sotq? ■fn^l 

j ffr qi ^ ^ qt sn^'t' ^ «fft fpqifiq Pr^ qt *m»r 

q^r f'srf liqq^ 
qt'Jrq q?|f 

^Rif I" r 'qi^ '% ^’qR'?R“|'i ■(?) r^#r'(H)' 

I q"qT4<w 1 1 ^i|^’ q^' 

% qfRJir wnr 1 1 ^qqp «ft^ cmr qlfg ?r q^cr ?nq^ 1 1 
qfRtSrq# I ftf qqrfflq qRnl qt |q% | wk m- ?«rrq qr 

I qiq^ qiro ^ qpT I isTR q^ q#at |•'■ki^g-q^ 
%-|q‘'% qqf qqr Pp^-^-qq? q| likff qp «nqfRq^ ^ ^ i 

ij qq f^,q qqr ?Eq3r'f^;q qp ’ !if^? ?r‘'ijqr fq*qkirW 
Pjqj^ qp^ 1 1 ^ # ^qiff4qril^|?fkqi^ 
qt ^ ?r <Bqil; 1 1 5^ t tq q^qr qqrq 1 1 



siajpj, 

(?) «n?Rrsft??7 ?rRrRr w ^ pi„’ft^|4 

^r ^ qiT^ ^ ?:?lff |r ^rR?I!r 1 1 ^Jrf|fe,. 

^ ^RTT SRiRT ^ ^ ^ I I si^ ^ ( Wave 

length )‘ sNnr 9 Rnr | i ^ ^ f%wf # 1 1 

^"f gra fM t%w ?if^. ^TR g«n «fi[^' 

fif^'^ncsrai^^ 51# gf sn# 1 1 g% taf srf^ I j 

^ ^ ferqff % #1^ sn^ % ^ ^nror w ^ #5rr i f 

- ' , - f ] 

^ I gggr t friw sfkr sfg’ffp: ftgr.l i 
g^.% *R^ WT sn^l.gjftf^ 

^ % gpT <K m Pn# 1 1 

. (^) ^ mu gS g# fgQTf I ? ?TRiRr # 

#^T|lgTi ^^5r»raT.|fe 
I- ^P" I I ^ ^.5rRRr % SRTRT tR I I .JT^g 
'EPR ^ ^ # itf 5rfgx ^ # 5rf^ sRflgr 
vRi% ^ 51^ Tra ^ gg ?r ^ I .w.sRR sRk ^ »raT I 
^ % 5RR[ ^ ftrcH^ ?fk Mr % »iar ^ 5 # Rgg: yh° 

t, ^=gT ^ ^ 1 1 5 #^ fjnEMff R JTi PfR^g 

fw I ig SRR 5RT ^ E# ?iM ^ ?g Fg?rV ^jit 

% ^TOJT sn% giR ^ gRilW ?rm< ^ ggr ^r ^ i 1 


‘ » I 

{^),pR55rai g«n-3^ wi ^ w .g«ir 
g?pr ^ sfR t»r gip«g^ % ffg^t ^nw 1 1 ^ ^ ^ 

^ W m m€[ 1 1 gg % 

Wr’^ fq^qj? ^ ?rfgs(r qR qRgr q?gT | 

gp iV wqr gqy: # ’gi# I ?fk 5rR firojif # srfqq^ ^ 

«n# I ^ fq gqr qf q# 1 1 qfl- qqw | % ^qf?g ^ ^*Tfeq qr ^ 
^ 1 1 q^ gRT # fggqr srr'gqjR 1 1 p q*fi# ^ Pr# 
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# ^gTJTFrf^ « 

% ^ §Ti?it ( «IPflH5^— 

NaaSaOg ) ?T x^ sr^tcTI^ ^ 1 1 

!fk It ^ SRTR 55jr ^ I ft? 5R?r?r ^?fft:?l-?r?n-qT%i ^ w 
^ ^ «f>?T 53T ^ f55T ?if5r ^ sTTcrr I at T^ ^ ^ snm si^ 
^ itar iRfg 5iff siff ^pr #r?rr | smT-TO ^ sng ^rsnr^ pai aij ^ 
^ w ar 5r«iR 3aT5r I f gij srar^r ^ 

I sfk ?w fqfaa w-m shtr ?rBs»ra ^r 1 1 

»ft^f5r— iftfiftr 5T 5ira‘ tr ^ ^uif irtr % sttot ^ 'tcr- 
faa ^ % TOT 1 1 wi5*r<i^ % ^ fftr f ^ ^ ^ ftrojjt ^ 
qrraiacr ^ a?- 5N# 1 1 jii fs^r aa cr? | ^ a^ ^ 

qfN^ sraaa &?«;“ ?r ?rfsi^ ?ft% sarar i ^r-Ta ?r5Pr ?itiiRff 'K 
^ ^ 30% % ?r5nr !r^ aaa aaar | ^afai? atfftr ^ aaa urt 

H^?anr«r^ij^ ^a^Tiar r <n: a| aasnr ? wr ?« 

ftrfe ^ flar 1 1 3jff 3!ff axR-afiffarJf^fa t»it«ii;ftr W aaa asaiTOr 

I I ?R? i% sr/ sr%^ % w 1 1 

*t| p 3m# I ft? ^ % ?«;° !%% (firfa^ %) *31% ^ at^a 3?r 
a*w^|i ?s^^af%3?%3??raftr'R:mrTaCf |i 
ir^ ?ooo srfa 3m |-5r^^ «r ^ ^ a^ra^:! ^ert? ?«;* ^ aJ^r- 
5»R?fftaRa?3%%f%f%a5RM%am%fi»m^ 
atj^ftr a?r am 3% fprfta? ^ ^igar 1 1 

m mit % aifr a?r m mR?t iw % 5fta #, fiR 

a^a aia# ?ftT «it^ ^ ^ agl ak aa^t % ^ % ara a i 
ftsi ^-#k m ^ aTft?am^?R? aaat-^ ^ 

sfgftralf m aft al I aftmaa#amf%;55#ga3m^ftRaaTa' i w 

a% aa?Rr % %^ i aga ^ mra a# m ^ i 
aftasar^faaga^faaktJf^ft iJcftl I aigw«r'%apftft 
^ ^ g af m gf ^ ftnsjt afaa ?fk TOaIaa’fft?a* asaagaaa 
aiaramma^akat Rsa'lftriiaaga aaa^ 
^fa^aaarl I 


♦ aaa aar wa^ % ft)’? sr^im? aa snuaw %Fan? i 
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^ ^ Jirarir Ir ’ttbw ?f 

I ^ gf ^T?t' I, f%?5 JTfe SiraW ^ ( Angle of insidence ) 

( Critical Angle ) If sgfei | eft fl »n^ I i 

'■ si^ Jf sRJTfsRr ^ ^ 1 1 sRra«r 

^»nf^T|l '’ir5R^ qif ^ ?rat 3?R ^ sftT ^ ’Pf fif^ Sfl^ 

I I w ‘R a^RT qf err | eft q^ mqfM tterr 1 1 f%fg qfl^ t 

snaeFT ^esr ^ ^ If ^ 1 1 ??r srqnr p ^ ^ ^ 

flr^ ^ I ?fiT 5rqerr | k f^T sremnr qr ?r^ % fq«n^ qFft ^ ^ 

^ gq-JTftfVqrr qjf^ 1 1 

, - ■qfjpqr 5ST 915' sraiFsrer ^nq— qf^ ^ & sRsiit erqr 
^ ^ Ir srqrrf^ qrr % errq ^ trq qrq f§5 f'61% ^ qir 
lerr 1 1 qrrw q§ t % spi qrr srfsrqr st'qirF^rer | q?r eft 
^ qf ^ 1 9fk 1 qiqqr gsql 5prr erRf q»r sRJj^r qf 
q^r 1 1 .fsTH SPUR gq qft femif qft qo^rerer qr^ ^ er^ ^rsrerr 
I ?eft 5WR <NV yft ^ % aqiRr ^ q^r 1 1 

V I , ■ » 

' qrg»Rt5T ^ qqrr qft qhrq q?ift 1 1 qlerq ^ qqsrft • ^ f i 
^ gqqr er«rr ^fiqft % qmr qft 1 1 5 erf^' a^ 
^5Rft qqr qkq'jqqftr ^Werr | srir qR 
qrqqnT, qqf, qqq ^earfe % sriqrt aferfer qqffw f%i? ^nft 1 9fk iqlr 
snqiT qq; 9 fi% fqq ^ qr# qft str^ 1 1 fm ^qpft % 
^ftera ^ ■ qflRq qnjft •bwi qjfeq qair ^ qqff% wraf 
^ mgit qTF|Q[, feff ^qp ftq q^ ^ 9rf^ qnift PiHF^ f ^ ^rmiff ^ 
^ ^left I I qfq BqftiT qiT fifftw | 9ftT qk’ff ^ 
qqn^ qjT an | eft qfq^q anift q|er wqft ft ^ fftqwF^ 1 

, ^qnftq ’frfMq qiqft % ^ sqqR^ift qrr fiqT qrraqqqr 1 1 sqft 

ft Br*frfftfeer arg^ I : 

(?) ’ffRqr'ft, 

{\) 50 ^ % enqqrft 

{^) errferqrr Rraft ^nftRaer- ^na'wr fqqrRft % 1 , 
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« ^ miTR f^fFT * 

spT w?: 1 1 ?ifiE ^ w 5nt 

at *11 qnr^r ^ ^ I ffi ^ !n% amr 1 1 sife ji§ !ri% 

*P*T it siw ^ fSR mq’if I ^>*5^ w it^ ^ gRq^ i(|‘| fe) 

*rf^i?[<iR5r*ft8rfq:?ft*itRa^ ^ -faq^ta '*ifa ^ «rR 
it fft-.*i5 w^iH aarr g|i^ #nT m sr?ft^ i i ^ sn^ 
%'Sa Ra ^ it 5n^ 1 1 

»r»ff %‘felf ^ afe a»rff aga a? srra sflr ^rranar ?f ^ 
ta^Tf a at ag aaf aa faar 1 1 

srraRT^Sr^s^ aafkfa at |^ aifa^li JrfaFgif^a' 
% ak !• ap' it aa if aa a? aaa?Tr arlp ataa 
?a%l a|»iT, afa-^ fetia at' 
ai sn% aifr ^[qjra ^ faf^ ^par | % p Fp St^ ^ afa air* 
^jwa *Ft afa aa aipR ^ fisar <aT aararl I 

^ aar a*5 % ard ?ik arat arat aar '^a *R3a' aa ^ I; aia* 
aa aaa ar^aR anr it ^ it at a^ ^aaa ar ^ ataaarr ^ I, 
ii- «R ataa spsefr Tgar 1 1 

att%f^-%afaf^^f^aaf it ara ak na-^aiaara 
?a'55(.^gar ^ ak > 11 % 5 <i¥Tr %aiaaT^ aa aaR anT*^^af-ia 
aia ^ Priaaa ^[aar 1 1% snir Jta ar a>tpr 5rn?aT i 

afafR^^^ araaifqat aa srr af^.'^stkfer^ 
«n^ ?a55! '^.aar aaa *ft anar at Tra ait ^faRaf ?ri^ ilarag 
Fafvaa'I \ ara^a^a ?ita ?if^ a?tat afk arar at a? aaarr i 

sn^aar sTRr'ar ^ a r aa a O ?ft ait araaiaar |i|'afa^ff 
aitfar af^ it at arawa a ^k n ii ' a fat ara it aiar | ait 
arrtf^ aisr% aia ^ at ^ a^ aia'aaat 1 1 ' ait # aa Jta 
^ if at faa't aal aa arrft I ajftf^ t ta'^^ »njf.ait?«it aa? 
ait t ala?t I; fa*g aft ta w ait at ^ 'rl^ a^aiaiitaiit-tr 
anaw fa t s«it # aiT at arp ait t atat 1 1 ;. 

aft a>i faaf aa? atft atit ata aait’^ ak' faaft'fta afaa? aa 

aia it ag la aia a?T ^ I Fa ai^ t att ^'arar a? al I ak ataa 



sRTK'^^ ^T, fsr# 

flr/!W I srrt'fifra' «7rar%T 5rs 51$ I ?fk <fra«r ^n|*f ^rf 

- ^ qPfgq qr# % S[^ iq^ snr srttPrt 

*R%-?prr sto ^spt sra?r 

PfO ^ 'ta OTT 5T siraff % qrerK tR ^ qf^ qnift • 

?inf5T' 

.qif ? ffqqrijf ^ q?r qp^l I % ^>TW wiiw 'ftqr 
l?rr i i|f'^ 5R»r‘ froiff ^ 

I P T %tf& 5r*rr 3q^ qq*r ^ ^ ^ ^ 

^ 1 1 ^ sim ^ % ^iTOir I ^ lf®fW 

^ ^ ^ qtrfTg^’ ^ gqr Srai^ 1 1 ^fsm ^ qw 

^ SRT TTraf^RT sraT^ff gqr ar^ % s^ % i 

aqr fq ^ |«r^ ^ ^ ^ I 'fe ^ ?n^ 

Mr ’K qqir fertf lar 1 1 ?qt^ ^ feart qT% 
qt 1 1 ^ qisrf q^' ft I ' ^ ^ 

gqr ^ srr qg% f?fq?r q^nr 

qq’T ^ i ^ fq q ' Kif I f?gq^ ?RT fjf % fqqfhr ^331 1 1 
fq qrOF^shi ^Rqjr qigqagq ' ^ f¥q?r ^ ^ *m ttqr | 
q^'SRTRT ^ qk BR^iV % ^ 

. «nifff I ^ % Mt sr^m % Mk qrqt ^ 

*ftqq’ ^‘qiqRRnift Bfif^R, qqqf # fen-crar ^trirt 5t' 
^q#?r^'^?nqR<R?r|?rf3|q^?f5ff s^,^..BTT I 
^ ?fk "R v r FepHfw# ^ % F5n?<5nqqiq % RRf ^ 

qqqf q<?f ifqrk ^Bri^ ^ fkr 5rR3pR 

1 1 f|ql|fcilf ^ snqqq ^ 1 1 ■ 5jk qR 

w ^ ^»#sr*P’?T fqqr |-i qRTRT ?ft 5 fer ^ 

SRiq ^”1 ^ I I JfBpf %'is^ 'R 

^ qf 3n^ I ^qtf¥ s^srar % ikr qwRrur qsR w ^ 
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^ jTRrRr ^ 

?i«n !?n?eF ?ft ?nr?r fer gwimr srfgq; |-qif % 
'T??r^jr^sr^nRr?ft(r?qfsrq> q«^2rf 

^ qr^T 1 1 ' ~ 

TOW % fiTj; SR^T— 

(?) ’T<i?«r fqfiT fqrfr ^5fr ?r Pren:^ I ? !3qqfT q#r 

(^) % q^iT ?nT^ I ? TOcTET <rc ^pt5qT% fffnPnr 

#%qTO!r^i 

(^) wr qrrasr t m stet ^ Jrtrar ft w ft g?Rr t 
?ik ^ET ft 30fT ^ ? 

(v) ^ mqm q!ffq!JTfttnBncrT|? ?!iR 

5r^ ^ ^000 1^ a;^ ^ EmsPT ?rr^«ir?PfT' 

WT ftqr sRfe ?rff % 'r $^rt->t;x® »bPpt|Rh: | ? 
( k ) tPn? ?gr»TR, gftgff ^TTPrqr >Ts » iiT iq qifq^ Biqs’T ^t 
WTEPnf#!? 

(s) w I ? ^ MkqR EPTm i 

(0) gpRPT f^qifjT ?r qqr ?nns^| ? ^ 5q>!j qi^i 

iPj(t.?rg?Rnc It s^ir qjff | ? 

(c) ^ % w^T EiW I ? f%?r €NqR sttrki 

OT-ft Etrq-p^ pTJrpRT qsRt qit ^ \ 

(1) msR5[y^q*rT| ? qrR,?rrErT|? irflr 

OTT Enraiq 'TO'R ^«» ^ft^r p ff ft 

?rR sq^ijqj w fPir ? 

(?o) ^iri3^%WTqr|tqr|f?rw[ft| ? «fk Ppj TrqtR yr. ' 
^ pRTft ^'t I ? 

(? ?) sr^ ^?E Ir q?ir I ? Pr^'' ? 

' ’ ' ('?’?) g n^ Ft ftq? snsV Ps^'qr^ |ifk^^l'srRrqf?st|? 

(?'^) P?RrPrfw qrf' qnn5iq'.~ 

EiTqRR-qfPiPi[i qjti^-sftET . ' 

■ (?V) ?itlt I ’ Ei’fSHRR Prf I 
(?ii) ^ % qqr ^nni^ f ? ,iERfr q#T'^ I 
(?^) ftiw p!lt qj^'t ? Wrftq »ft?w q?t ^ ^ 

pR-^ ^ ^ ^ I ? 



5qT5rnr«r ^ % f!RT?i[ e^? ^ 

»rr«rr f 1 1 ^ri snq' ^ | st^r ^ sk ij-qegr 
qsRf, srfeff ?fh: ^srrjff qrr f?m% pr i ^-qesr «r 

in?!^ ^ srq^ snr S' »rt^ 5rk ?rrR i ?sf fnRf q>T f^niftij' qf ft 
^ w I ^ ’ffra^TT si| 4t 1^ wit mq^qrarsfr qfl gf?r ?nTr ^skit 
% ^ 5ft^ % ^q: gw Ti^TT mq^prqr q^ra: ^ 

5Rfe|t'! q*^q>rwf^^qf?f^5t q>?^f qrr '?q'?rrR% 

qrrar i wf ffrqr ^ ^ qj^r qiR^T?ff # ^fcrrqgr ?r«rf srrfHiqr ^riffrqf 
pr Hiqjft qff ^werr % qrRW snr^ qn fq-qro qf)- NV & l?rr i spRf q5t 
^ 3?!% gsrr'i^qrRT |r pT^qf^F^ qrrw sr?®’ | :— 

(?) ^fr%%fs:it%%qfR?ff ?i!niTTifVqr|Tqn‘^lr%§r 

f ura^ % q|-qt qr|^ ^srqpft % qjTOjj ^ ’Tirqi^jf it 1 1 
(’t) sTRiwr qj)' fTqqr it^ ^r ^ spR to sri^ | i Isff 
% g«n' ^ "R qil^ TO <3Ti% 1 1 

(^) siihtF^ it% % qfROr qft ?tot ^T" qt-g-t 

*f qro I j 

,(>0 Ftoj % %fsr tot qrqr .qrrwrqf Ir qrrw *p*T!T qft^ it 
*r qftq1%ar it qjt 1 1 

(r) TOqfj ^ TOTOT % q^iw 'T^iit ^ 'rftqfqq it 

^ I srit qftr qfrof ^ toI tott q>^ 1 1 

(S) %?TOr^'t 5ft qiPrqrqitq % it^ |, qftsr it qr?^ ?f qro 5rr&| i 
('s) qfqjff % gqr qrw 'r it qqr ^ I ?nf% 
^nqiiNfj ^ ^Fqerr q| i tRfg tofto it% tot to% qrt’qrrfa' 

ii^ % ^RIJT TO qqq'q % qri^ qff qit 1 1 
{^) totTto q|TO % qqrq "R qt qrf ^ to I » 
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TTSWR % ?r # I I ??I% sr5^ 5IfC 3I5IT, 

«B»eigT, ^51137 iic^fr *rfnT!?rsit ^T" % 7 PcjnFWf?T 

^^nJr »r^ I ?ik ^ 5 n?Rff % Hnr qr ^ ffw «fi' fq«fr »rqT 1 
srejiq ^ |*r % qjf^qq srg^ «r«Rf ^ sfRqrKt 

STM I 

i 

» ' 

.; 

. ?rfff%qRicr 5 rlr?pm Uo® 5 sq>Trs'’^qTfkcr, 3 trq: 5 iqr 
3 ^ Jr q^cfr Jr snlfsz^r's^ ^#1 «prfr srr^ ncRstR ^ q w snq t | r 5? 
tjqf qjTr !i*R I !rk f?r# sfk Rst m, i° aarratq 
»t?TTT 3 rr ?tqrt ^ r g?r ^ ^r^qr^ft qiJirc ^ 
wiq «fr qq^ qjJ?nr> em ^ feij qqjT Jr qicr ^ JJ" 
q^TsT- q^ qqq ?rt tqqr $r ^grq q qw qsT | ' 

' sq ^ % fertj Jr ser^ it qw, 

qqr % qqqrg; qfeq^q w si^ mr | qr mq flq qT 
srr^k^Rf % fq^rq q^pn^ qJT ^ sft ^ qf ^ 
qR qiq ^ qqr w 'aqqq Jr ^ * 1 ^ srf^ Jr qfw % 
qqrq qq ^ I q|f Jr i?qf q)q7 qfqr-qqqq ^ jflrq ^n^'qsrr vo qq 

qlfr 3 ^ Jr I qfr q?:qi% qJr qtq ^ ^q?rar% ^ 
q^tfr qq |t qq qi^ft 1 1 

qqr % qrrqf «frq qqf qqsto 1 1 iq q^ ^Jr srrs qqqi% I 1 
■qfq^, «TqJr<r q^qjsrr, qiqi^ qqqrqr, to q^nr, to- 
qqror, q*rr qqrorT qqr qHrqq fei ^ qqror 1 'qqgq *tqqt 
afqjf qqr qJT f q qroT % srRrs 1 1 w ’c^ ^ ^ 
qiq |Y qqfeqjt ^ ^ "tosi spi ^'’ qjf tott 1 1 

iq ?r|q % «r^qj qqfqtq ftr | i ^ Jr srpr 1 1.— 

*i?Rn:-qq 5 ?: Jr gq: 3 ^ qfi^ Jr irr^q % m^qY !r'k ^ 
«K^qr I f^Jr fq^TO qr^ft qpT qi^T I r ^^sfTq 

1 3 ft qqr qq!t qi^ ^ fJqq 1 1 I ^ ’rrqq gFq qrr ?rr«R qrr 
^YfJri? Wfit TO TOn q?r 1 1 




srr^ TR q pft 1 1 *r|f # *r|5r aerr *rFf?^ swsfhT 1 1 

»»55r:— =^^l| impf % ipr ^rcq; i^*Rr Jif 



^ »T|5r 

’*5®t wr sn^ ^ i sre ^ g q % wtrt 1 1 ^ ^r|?^ 1 1 
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sAf tr|5r | ?r^ 

feff^siT I J 3?n irff?T ^ |¥y ni 1 1 

’twfngw m— ^HTpTJff ?Fr ?f»f am al5T<ft ^ mFjriilf m 
arar a| ma fama anr ?rfc ^ aer pr sniM ifc sfk arm^^ 
5ta aa 'sat far 1 1 ?a% qa |s aiaa-aiat % am ^ afas | a|r 
mai- ^ fTafVfia | akaaracaa^^pfa arfk aima gafiar- 
aR lar 1 1 ??n' ara ^ j?a mg arar wa waa? | Maa srart % 
agqtfft ^ at? 1 1 

aa^a ( ?afaaa ):— ma^iaRr aia Jf ^Ir qq? !Raa am 
am aaa ^ marema qa aatr am aagraa | f^?r srr^ia aaer % am, 



aa^iaa { fgfeaa ) 

fa^ am swa-arm g^fara |« fafVrvr q!m?Rra>m?a% ?ig[# aa? 
g^fea 1 1 

am ama f?aa^RT?ff m «R*<Riaa a^a faaM^ 

at am aga 1 1 aagr % mm*afRna aa aa Piara anj 1 1 
^ ?r asT pr atfam^ ^ m a^ | faa^ gm^ gf^ ^rnfta 1 1 
faaia aar m a^m g f t aaa at ^a't afm^ % ma am ap % aala ^ 
ai^la aa afft ft q:? iRmar 1 1 
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# • 

??r% «TfeF? 3 gr ?raPrfiTcr tni^ ^ fip^rr m ?Rrr^ 

^rRTsri WF«raw ^ F^^ jf Prg r ^ 1 1 

TisRSTR w l[^RT sfRra ?srTfT sra%T I I 5?l 5r?n3^i' ^ 

fim ^ ^^rrar srr i ^ ^qrrsrr^^ ^ srsrJi^?:| i 5 ^ 

% f^i^ f 5 T Jrjrr I ?r 55 ^ ^^raeT ^ ^*nr Rooo 51^ 

3 j^ qr? ^ ifi tnrr q^njiV^rcn % Fen? FqreJfnr 1 1 

«Ri^ q^ 5 r> ?'y «Tfinsit % jti qrfc ^ FpTfr 1 1 wraw ^ 
^aoo I tfksiT^'tnr ^ ^F»r & ^nnnr 

?» 00 ^ q^ qqj I w qrgT ^ qT?r ?r 3 r*TTra ^ 

fl- f?Rm «m JT? qqj sip ^ TJrqfk f«nfr | ?fk qrgr ?ftr<!r 
5 rf^ I uriqri^afjrjt^t 5 r^^ii^f^ 5 >r ?r srglf wl 
gf ^ sfk ’ife^iT ^ I Fqrf| % fff% FftRf If f 9 *in‘ 

^ mqqr 1 1 

^ ^raf »fW fT^TTSRiF qw?r % fi^Rt gpR 

^5r qrl^ ’TPft sjRfl- 1 1 ^ 5 iqr Tq^ qfi^ qnsqrc q^nf 
»rf 1 5ft ^ pR^ft I I asqR ^ »T|RT5rwft ft ?rq?r *nft 
mstrrr t « ssqR ft a^f^ft t 

ft ^ irCI’ q[qf f«rR | sr^ qn ift jsfsr |-»t«i^ 5 ft»ft 
ft ?rift ^ssRqraf qft i^rr 1 1 

^f^ rerg' ^ ^ qwg % fft'TT ^ q?T sflPCT ^ 
^ ^ift»rr I Jig tR» ftft 'Rp'k ^ ?^g I 5ft RT^ qrais^ ft 
juibJi i Fwwiif ft JTRg' grt?! qflr Jigt qft #^> 1 5RtrT % mfftqi ^ 'R 
*051 >raT I qsqftr ^ 955 % qq^i^ qraft ft ft ^ 
gsRi fftq 1^ *r? »ft jfhip 1 1 qgr <r «iqn: ^ ^f iig Fqftq- sra^Rf vn 
qqftftg ^ 1 1 q!^ I qqjirg ft ftffi q^rgr t ?»» *R 
#«rR ^ 1 1 

qig? % qfifRir ft ftjRT % Ifsnft iftr ft?ft q>ift^ fwa' 1 1 qi* 
qq; %q 5 r ^rafJinft ^ ^ iiftqr fft^rai *rr Rf^ !R qg qR*! • 
sra 5 R ft «iftqr qsJsftJi q«Rr I fsRft 5 Rraunc^ 'si^ fftr w 
ffifqff jrfftS I I ^RigUIt ^isrft^ ft ^ <ft^ qig^ ft qiCT fOT ^ 




^ % ;Tai Jf ?FT ftjsn 1 1 ^^115 pgfwr % frT»r 1^ 
stRrt 1 1 ^ sRiR rlt ^[Rraf ?r«rT ?r5w-5re?r ?f?i^ 
I • w sraN w ?rRrr ^ ^ Jf |3 tt 1 1 

WH 1 5ir^ ?S?« ?f 9R^r^ 5^ iTHnr 3r|^fk % i>i^ % 
*r|RRrT % fjT ar <nwd ^ ^ ^ 1 5ff mxrIcjt^ 

<Pi> *reR-'i^ *R f[?r |?rr * ^fs r w % 5^-sn: qr ^ ^ 1 1 Fstisit^re 
^ ^ * 15 t—irfl- qf 5*nw 1 31^ «K ^ enraff ^ ?^?» tf^ ^ 
% (nit ^ 5i«nr fp^ ^ ^5 ^ sfr 1 

*f qfq^ ^ qrr qqr «rrfl’ qrTwnrr | sfgf 

^ ^ ?!n5lr ^ I ^ fgpff qr> qroRT ^ sfT^ | I 

^3pSf^ 

^rawPT % spRf ^ !rFsR? elf5^5n# ^ *nrc 

F‘i#5tT lifter % ^r gm I I qiif^lf Sr 

5qFr srf r 1 1 ^ ^ qrai^ ^ »rfr?T<5T 
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* • 


^ sR^TTJTT mi iTO?fer I 5r|T mrr 
1 1 mp- Iff TfR> 5 ff m ^ |— mifejff sfk 7^51! m 1 ?€% irt' ^ ^ 
<3f»i5r| 1 q^5r-m^tmi5r«ki^»TmJirmT5r^5r?r5fcriM%TO 
m mr ^r % \ Pr^m T&er m stht 
qm fqr ?«% ft Pr^m ifq? »rk 1 1 'fct^r q;r fmrhj pRft 
»T|iw ^ 5 ift qr^am 1 t gro ^11 ift^r ^ff^t ?ftT 




* <v >" HM^ w^«w w 




’iSii'Mi 


m 




'■''5 


















-'• »r,- t.. . I 




■ ft#?iT >«t5r ■ ' 

^1 «ft^ ^ mqq' Priw if^tw iTR k®® w 5^ 

q;^ ?qqif q| sft 1 i^'t ggqyi: % ^?ft m turq^ 

qt3nr|5r PrTmr I ?fk 'ft|[ I '.' ' . ' ; ‘ . 

5 «'t ^ % qnsr ft t?qf mq ^ q;g? triR |— ?ii ’ft^r 
gm qq? ^ 1 1 JT|f ifk qqr ?r^ ^kNt iamr ?rnR 

%, 5ST ^t % q!Rqr ^aqqjt % mr 'qf? mr f ! 

TtmT§5T % ffi^ ft piq mq 1 1 qqJf PmrsRrmq^q^ftqli 
?ft 'tqqr553qfT5R‘'ft| I ’ - t , I 

*^im»rT9rfq%q't%g|Pnft^mft| I q? qnrqfr ft ^ 
ifk’fqR 1 1 ' ' ' 
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-ft#5rr I, % w srrral^? ^ 

«rr I ^ ^ ^ snrPr^re ^ | j ^ sflr ^ 

sfi'^ ^ i!Sfr^ ?rl?rR^5 1 \ 

^ trar Jr sr^r^ 1 1 qr ?r|5r % ^ srq^^ 

?r qffg[^ 1 1 ffg- ^qr 1 1 ?5ir 5fl' ^ ^Fet % 
ETW qR# PrF^ ETi’K ^ ^ ?«nfqEr 1 1 

sfterqT 

^5*rnT % ?r^«nfcr srfsrqr ^ q^qi^ ^ Jf jtit 

5^0 0 ^ io ir uftsn^ ^ ^5fr afr i 

ferfir ^qr ^ qfi?'!' % W5m aiint qr | i q? qii^ 

qqi qq| qt |l I srh: et^ 'q^fV qf t » ^ ^r? 

1 1 qikqrETT sftE: qrsRrqiq qiqqi gRTTqt % q?t qrqt ^ siTEn |, 



qftqjq qq s^q 

^ ftqfir qr|q % !r?qq ^ 1 1 ^Iqnr ^ ^ qar t ^ 1 1 

^ <?qi q?3ft% Jr fro | ftqJf ^tet qqqi% 1 1 ^ 

fT Etq? I 1 |;i|^ tfg;5fr ^Eft 5)^ EfaiT t I 

qqqq qro qtr qitr qri^: q|rffqt q^ ftaRT 1 1 5r§q % qqnq 
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* # 

*>lf^?^«fhr 5 ^nTif^sn#rf% 5 n-jrra?|i qqr 

'*^«‘» Sf qit cr^ f?f}% 1 1 ^ ^ ^ ^ PjPj^ 

*T|5r !RTO ?5fffhT 1 1 « ?^3rr srg^ si^ grt | nk ^ 

3 fk^ % ^sr ?«ri 5 fr if srg^ 5^ ^ 

^fT5w|is^srr?l7?mqfff^?rf^ | nfkr to w 

?»rra 7 »ffTOt»*rf?rR 3 rfir%'TO%gifri^|i 

*ff§f TO^f % TO |?rr 3 rik TOT ^ >137 5 ITO I I 

?rfirfki> sftTj^ 9rr ^fsrPprfw swtt % ?ffflTO 
95 W TO^ ^ ?iTgnrr m^i qwr >ff ?5ffft7 1 1 7|f tt 
qjTt^m 3^715 ^ ^ ^Jnckriff ^ & ^qr 1 1 7 |f «r 

% Sfirenj €t t# §r 77 377 ^ 1 1 

77 T ^ jfk TOr% 7 T^ sikr^ l> 57^51^ % j k ri k 
|| sfk TOff ^ I g?^ % ^ 7 r|^ Zfj I g7% ^PT 'R ff 

?<r 7 ^ 7 TO ^ ^ TO TO I ?rk % tto to TOtf ^ 
fiifw I j TO q;^ 7 ?:^ ^ rTOgirrlf^raif ??^ 7 TO 5 r| 1 
TO if 7f t— qTf TNk TO 7TO «T7Ht7 I IpT ^ 7?j7f7 

TOff % ^ri^PTO TO «i% 5 ? 7 ^ fTO I F 7 ^ qjfa:^ Tsf T^qftTO 
% TOW TOfW 7 ^^ ^ »fh 7 5 TO I I 7 f^ qT g i ^sift f i TO 7 tt 
TO TOT TOT I I 77 TO 7 ^ 'toFtTO' ^VTO^TfllTlftl^^ 

TO^^fi ^kn^^^gsTTs^Irflnj to if 77 TO7 w ^ 7 ?t 

715757? 1 1 7?ff TO7 if 7TOTO >ff | I 

^k!l%7 77, *57 tot' Tt T^ffk ^ I 77% TiRrfcB TOfI<f 

TOTO TO Tf 7 « 75 fl 7 1 1 7 r 5 >:% TOf *ft 7 t 7 % ^ 1 % 

||f?^i%Tff 7 fl 7 if^ 71737^1 ! 

TO 7 |f¥rkll‘^ 77 >ff TfSrfTS^ 77 TO I I 7 ? TTf?: If- 



# # 
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^ »Tf^, qrssRi tn^, ^rmirf ^pFrs, ^tsSis 





vjAIj(5|3gt*<o 


qiRT 



a8Ji ii%}f # 

’crsRstR % sTf^ isffd 5T ?t6?ppr srat-?!# fim 1 1 
t?lr ^ 5rf^lf ^T 5^T ??r ?rnnf^ |, q^ qfgrjft «flT 
& m ^ ?f^^rc ^rrcrr |, eft fqfer iterr | fq? i^r qnr ^Traft 
#9T t / f eft erqr ^ |, ar? wsq qft ^sr^qt ^ ^ 
srfeiff qrr fpJT ^ ?iTerr 1 1 

mrnwerar sfh: q;^ 5f qfeqf ^ mR ^t it^ | « <?? 
srprpnrq g«rr wn s^foft ^ qn^-^n^ % f^q, |[?rft ^ sft qrf^qjenc 5^ 
q% |q sri^t # ^ Jmqt ^ q^OTct % ^ ^ ^ 1 1 sf^ ^ 
^rfqpitq^t^ ?t firr-^qqiz g«rr q?sc»it ^ fqqrra^ % f^r^ qjftwq qw 
^ srrt arrat |, liqt ^ ^ qr^ 5T»ft qqi? qr'PiT *fw ^ 1 1 *f 
aa^rqfRf^ qp qnr ^ |, sfk *rranr»pr qiq |teiT |, qMt qsr sePir 
q^t I j qrf^ qfre ^ qfe? |, qqtfe eit 

q^r qfKPraq q|q I, ^ qqre«i ^ f5i?F^ 

It qqnqt % Stqifaiqt q>r ?nqqqR> it arrarl aife 
^ qrfqqrrf^ ^IPTerr ftar ^ i 

qfgraq ^ smx qiiiteiT 1 1 apct *t, M qrpgftqr^qraq qr|t 
I, |[qn:r qnir q^iePi aft qfqpft ft ftar 1 1 *n5erftq» H^Tepr qfer 
qfqraq qq:fqq^|, qqlfq? qfftqt srg^ qftqtft 5a?qft‘ft Pisftititt, 
qfk ’^nqt ft i q^pft ft 'p* anq qi '*ft t> ^ 

it It qrfq qrr-f^ qpsfe qqjpft ft qift ^ I • 

q»lt qrffPit: — qfqpiT qfs |t q*it ^eit 1 1 
q|t;^?pi^tft^it«nlql^qir?ft qfipif ftt^ qlt qfeqr 
qqfft^tfttitat Itqfqpff qq isfftft 

^ftsat#cqqr 

qa|tiqT« qq^fftlTC^ 

gpi5 5iqit|qT*tlit| qihq|tqiat^qet ftapfltll qMtf 
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* 5t«rr ^ ?nBit * 

% ^ 3 ri % ^ *r ^ sit ^ 45 IT Prqr^cfi | ’Tf^r^ ^ 
im Tpi I, ^ 5 % STf^ »f?*ft ?rf it^ I SRT gtrf ^ »Tf 5 Wt ^ 

55Jnfe ^ wpr^ !rram?T Ir ^ptwf % ^ % swr it srrar 1 1 

5 ?r% »TfOTt ^it ^'#t ^ ^it ffHt ^1:11?^% «nfft ^ 
TOT ?ft?: ^5 ^ »r|r ^ ?^§r it tot | i srtf ^t «ft 

»TfeJTt % q?T ^TTT I I fss^t ^ TO^IT at ^T ?| 5ITTO 
^ it ^ »fr^ ^ it JTfsTiif Jr TO Tto sTTar 1 1 la arg ^r^it ^ 
^rlrof Jf »Rit ffft itat 1 1 

^ ^?ff ^ asri ^ JT^if if ^rnBt maT ^^at 1 1 
^ 5 rfc ^ lit 3 f|f jrf^t iWt a ^rs^t arf Jr a^ ft I, affair 5^ 
safa ait I srk aJT^ aaf srrat Tffft 1 1 sr^f arit ^ far af^ara aar 
aarlr aa arat ?a^ itar | agr aFa^at a *rsarTt % ^ it^ arr aar 
T|aT I afk ar^aa ir ^asRanT % a^a? arfit Jf ^ aa afafaat % aroir 
as^a: a aFararaf aa sr^ ^lar t » f a^ "I i sft a>f 'sta aaiaa? 
itar# «H5TT |, ft-a^arz ^ ar# aaaJr |; aaTrfa a^f aaat ar^ ait 
aa'# faa arar | \ aa^ a a^ lar, Faarit fanr, ^latara ?5atFa 
^ itarFw #aT& 1 1 

?a aa % aarar araF^f aft TOiaaRt, waraai a araa aft asrg 
It #5t-^ afaat aar aaa?f % f^aft at sita ^-a?R ^ai^ zft-Jtara 
tiJraafaa^iJtl I a^t aaataf to fJrar afaajR IFarg^ari^ 
it TOi% tsiar Sira I a^ ara it aa^a? saFaa ^ fa araf^ aai Jf ^ 
Jr aaar ait ^ 1 afa Jf aa-aa sptJt aft aar a a^ aa far, ara, 
aaf aa ata^ TOrfir it fa a^ait it aai% Jr af a a^raar itJt 1 1 afeat 
aa| at faat arf to'T | far ait Jr Faa i Faaraar aT arfea 
itar 1 1 

aaaw :- fa aa afaPrat % at anaar 1 1 qar at araFaar, 
laar aaaarFaaa a toj aaarra 1 araFaar % aara a sraraara it^ % 
^'laar ^ ^nrit aftarit ait ^?ar ar^; ^alata a#a it^ it aai 
^ a# Jf araa't aar ft ar^ at lart % Far? arffaar aja^ai ait ar^ 
?ra!t 5 fa ^rw ar# to# araat^ a^ aa aa^i aal it faarra 
^ ^Jt 1 1 ai aa-^ ata; ar^ aa aaJr a^ar a#aa 1 1 aiaarea ^ Jr 
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^ qrt !Tfir iTPTT srrar I f|f ^srif^qn 

Hr ^ gw sriftjr % !ft% ^ tr sjtjtt ^rtt |, jtit h 

OT5 ^ <f»^ ^ Rri^ % ^ jf Ir %% I , 

5r|r grar i7»nmF5nrr w ^sr |, *r| ^?Rrr | g| 

pS ^ Ppw g»TFl' % 5ft>ff ^ *n: SIFTT ft 5%; 

^ ’%t| fggfPccr !nr5r-g»r5r% sTOpff g g> iffigt % 
^ % gg| ?I ^Srgg gglt fki JTR^ % %IJ # spiTi^ I git ^ 
gf gf^ggf ggrt gR g^ qg gM, g igigR gg I g'liR i rg gr 
qg fgqr qiFf g| I % qni?: ^ gfg»ft qSt gsii^ qg srgfg qft i g?^ gifggt 
qft *3ft ft? qrs^ I gggRiT gg^ BRI qg^grf^ gggr^ 

sTs^ g^ gf gi% I ft-g;^q!2 g5gt% <gT ggfgg ggrg qt^ i gf^T ^ 

gi^qg ^ g^ ff ggr ^gjg g^ ^ I gg# gqgf gg agfg it i ig% 
wgigT Jr srqrRT qg gl sigR it ggr gg# # g*Bi| qg 

IRT ggR itgi gT^ I 

qR# gfg ggqj gf ft# | fgg qr ingRgg *t #f 

gqsrgg g # I Jjqg g?^ spg grg ?«»«> #3: ## ft g ^r % sgif # 

ggq; ff I gt# ff ggr qqr ^ rnq#gr qr qneg't ft i qttf # g# 
go 5 g%qsg##g#f>ft giF^i gqg#% #![ qR%qrg?!^ 5 e 
## gfggf ^ \ qgg g5# gi# % fgg ^ giqqg^ 1 1 

g|# qr: ^ qir ftgT grgqgqr ftgr 1 1 % gjRr ^ I ?fk ggrgg % 
gfnrar qr# 1 1 gifggt gg”# gesR 'gg* (L) # g^f # Fgg% ^ q# 
w# ?iTq gf gi% I gR# I? Fgq ffi % gfg^ qi: q# q# 
gtf^, g# Jr gl# # ht ‘ qrffi? i Jr^fg5ggr#fegJtgqf 
grc ggqqrf^PT sri ggqg gr# qw f# git i gfq t g#r-f^ gt# 
# fgr gr# % ^ #1: #t ft:# #tfti gf gi# %#%gJrftcr| 
gt srarg % qrg #t qft I « qggg % §q»t ^grfg ggJf gig # 1 1 1 
il# tfqs, fggiq? Jr # ggf gqf gt q# 1 1 t grggfgg sft-^qnggq 
qr# % f# qq ggr fi! f I! I q qq #t giF^ i gfqi % ## #q ^ 
gqr# # $*gT^ ggq? # glfil % ®gigT g ft » ^ ggqr # ^ 

q>f gq# 1 1 ggjq t ^ qg# I * ^ 


! 
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* ?rf ^ am # 

fait itat I, ^ » am ^ arfaaf ir an^ ^ amt 

D. D. T. t>Rf fisiaat mf^ I 

mi% mna : — af^ ait ?f5# aai^ ai ^ % pSf^a f<5a ama 
raffrfafea | »— 

(?) aa aiat a| afiaar aarf aia at a>aai aai% aaa af mia 
^T mt a?^f ait ^ar, qaaa sft?: atfi aaiar 1 1 laafV gaa faa 
aia *r3# % sm ^ aai| m 1 1 

(;r) a=5^ aaait ait are ^ an aaa aiafret sfta: aarniFaaa 
atat aa 1 1 mafret ait a^aat % ^tar^-as^s^ a aft^af mfa It am 
a aatr a'taitt % arrw am aa^ ^ ama arfa an ma aim% 

% aaar^ farem ^ mat mfn? i af sfereiaf aar famff mfa ^ 
at m aa;^ 1 1 

(^) mnmf^i ait aiffq fa? aa aa aaar % fm? ait aifc ar 
af^ ^ mBil % fm? aa^ sAa aifaat an aam a it a% aa aai 
afaalf mm mmt m amsi Siam # i aia it aa<aifaa»i ait sfeaa 
aix% ama a aaait % faatat % ait Jr afFaa Faaa aait aiF^Jr mk 
tmm aif^ % aiaftai aa faaat an gijjam maa a??^ I m ait i 
^-anrea aait am a?ait aft fait % siam aimn mFiq; i am aa? 
it a% % ftif aaa % faait ^mait mfm? i ma Jf aaat 

aft maiaaa ^ #saitm Jt am sanfma maai aifm; i 




I 



Wife ^[fR ■ ■ 

^rMParsir ?^i5eir ?WiT w (feR) ^Tr ^ | 

g^iR % 5?nm % FgdY I)- 1 i ^^rji sqm^ |, 

^fejT F^rtc^ ^ qrwT I m^iTrsrqr 'isrr li^ 
?ni5!ira1f gtiT ^ g?T?r gbnftTf qilf f ic g«rr 

^ 5r^‘^ 1 1 

?rR5r % 5qR«q JR sr^irq qr?^ qi^ qrr^ , 1 1 ?q| ftl^- 

fRT^, feqR, ferC-«rRI^, % crUt, SR^q, qkq, 51 CRT 

fiirerr q ?rm% ^riq^r sr^^ 1 1 5 |-sqq?qT crqr sqqg'pr qrr 
5fqT?«q tR ^ jmq q^crr |, ^wqjr srsRq q>^ ^T fqfe im | f¥ aft 
q^ qfenrf (Slum Houses) | |[cr ^ #?Tftqr, qW 
gtjft'% 5miq % i3cq?r #nftqT cRt jihW^ qqjjcrrcT ?ftd ^ siftw 
«ffe qrf ^ 1 1 «q qr q^fe #t ’dq V) fqfeq ^ ?r fqriwqft ^ 
qrqifer srrife Ferfq qiaft if frFqqr «nqr arrar 1 1 1 #' !TfqF^ 5q 
feq^r'Tijftif qrf qift qiaft sqF^ if snqsiftqy ^qrfet qffq^rnq 
qqr q ^i q q q 5cqrfe qf' sfemR qfe qrf '^icft |, F^wt qqrqr 
qq Vq s a i fnqi ' sifqqT'ifqr'l \ iq aftqf ^ qiffe fkfq qff |f qqqfq itqf 
I, ^ ^ w % aqfe qqrqrq! qq qr qfFasq) ^qqrqT tc aqq q^f *fc 
q?ft I qrq ^ qq qft qr mq-qiq % ?«nq qft ?qT5eqqs% qff ^ 

I ?q qfiqqft % q %qq wq.qqrq % ^qrPR qq qiqqoq ^ q|q qlfq 
I, srfqg 5^ qf qFqqr ficft | « 

qiqflq'ff 5qT?®q qiT fro wq^ qr| sqFci? ^ jftqqRf^ qft 
q ^i^iwq^qdT qqqr q^'q^rar 1 1 ?qqq qg^ qqqqq | fijq% 
qftjijPRqfq qftqi qias^Taq ^mftqT ft ^T^ 1 1 ?q ^qrF^ ^ 
qfqfe qfqr’^'f % sTfcnhr qrqft t qqtf^ ii q'fqrFw aqfeqt % qroqPaf 
qq’f ft ^ qqr % I * 'Tfi^ ^ ^ ^‘‘ 

^ftqt ft itI qrq'f 1 1 qW^qf ^ Fq?q qq I qRqq^/ 



* fkarff ♦ 


11? 


?ifqrw a«rr i ?nF^ ft»rrfe 

^o-vo srfetfra ko srfg^Rr qfsqjq^, vo-^o «n=qm 

tr*rr Vo srf^5r ?i1^qr #ft % mm ^ 1 1 

qlqrifeft qft |T qft ^nq^q^ar | fsrat fsp ^FTf qft ^resr 
«ik 5q?q qqiqr srra i ^ncqrr^ ^ iraPi ^ qt sfeqfsr w | 

>R sqq aqf sf^fqqiT % f^n? qrrf stht inq a|t rrRrerar aq a^ aara 

q!T ai aara at fqarar ^ ^ar i af| faPaa %i^ ^ 
^ qnc faait, faif, aarf wTa aaaWt aar?ft aV fa^ faaaV arFi*? 
arfa ^ aqar ataa faaff a^ a^ i 

aia iji Rianr ^ aa^-aaf m. ata ar ararw ^raar ^ 
aa?qiw ar aifa aar aa# vm % aarat & aat arfa aaaa aw 
aif?'? » aa^sft aar #a aiarFaa aiaaafaf srt 
auf ^pcaar j^a aaw faar ar aaai 1 1 

ararfsia ^arasa ^ % fatj aaar at sa aaK at at faai 

faajft ar% af Faa aarK aa ara q?: ^ ^a^ar aar aareaa ^ 
^ aqqr ataa a^ aaat 1 1 aaf ?r fta araar at faara ataa ^ 
afa r^a ^feaiar aait q«t araaaaar 1 1 aar qrftarfw ^aa 
^ aai araifaa arjcRr at ^aaa aar sftaa at ?afa aart % war 
^ ijawTa araa 1 1 qr’^FrF^ a^jfta, sqftaaa qftaa aar ?sar, 
asarfinrar, 5 aT?«a % afa agm aar ia% a|5a qt aaasrr ^ aia 
I faa q^ a^reai^sa ^ 5^1 ap 1 1 

aiarFaa ?aT?sa % Faij aar qrr5rar?ft qjr (aft a^ aaar af^a^a 
ft) aaar arafta! ar aga aaTarfaja | \ aqgfa aa ar arar Jr 
^ 5 r^ aan qa saFaa m ft fa^ a^ ftar, af qqr aiarraa ar^f f 1 
aa % aara Jr afaat atr fa^c aa% ^ ^ arat ^arFw Fa^a ^ 
^ ^ ^rf^t ^laar ^a aa aaat 1 1 

aiarfe wpsa % at sqfqgagr ^ t q>ra araaaa f ^ 
®r{^rraa ^ar^sa % aar’fa afaia f , aa: gaarffe aaraaaa sRfta ^ f 1 



irgrai ^ «iRlR ^»nnr f^r 200 iffjft ^ ^ flm 1 1 i«t 
siiqRt srar |, 3ft »if?r ftfeft ffrn f[?T ^ t » 


JWK aft ^^ST“^TO 



pT5n^ ^rfw 
5P5ITf 

tlHSTT 




Fesft ^ 


IH w»T5rTp:®rat , 


TO# ^ ^ 


*pti?rTft*ni^ 



# ’rtJR srftiTOSR « 
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5^ — ( 1 ) 5T| % p5 q;>r5r ?f»ff ^-^JT 

^ tr^ ?fTiJR srr 

11(3) |5r^ ^T" Fot ^ % sra- §Mlr f i ( 4 ) 

5RT sfNF 5f ?nclR ^ f5«rT Tf siY f i ( 6 ) ^ ^ 

^rrw ^ jpt wrr ^ 1 1 ( 6 ) gsj fg^fr i^jit safhc % 

sfjff ^ sr^FT «PF:-g^ irq^ 5rq% ^itr it t ' 

*nsR w ?p«i5r ?r5«TTST (Skeleton) F^fr ^ *rnflf ir F?vrrF«ra' f: — 
^ ^ ira ^T sft gsrri^ I ^ Fgr f5r 32 |ff *fi[ fr ^r 



|> ^ «nTO Jl gf) Tf^ 1 1 ?f 8 |f|irf »T%R> ^rr !%»?% ^>Tsft | \ 
*Jf >Tft3r®F ^ TOT OTCsfl 1 1 sffFR ( Cranium ) 1 1 

^!rRil|?rt %iTr5Ri^|i Pt^ otiot ?rfOT^ 

^ ?rT5rOT ^ 37TT 5il% Fottt ot ^ i 

’(te *pI ?^ ( Vertebral Column ) :— jr| Jr^ ^ 33 ^ 
^Fg^f %■ SRI flOT ^ I ?i| |f|^f ^itf^OT (Vertebral) ■i^OTcft 

'll *1^ OTTO ^l^TIJfl'l, Fto^ TO*f T§^ 

WT^^ ^T^ ^ ^IFRT ^ i I wrfi^ % ^ 

^ Ntottto STOTT t:— ^ 7, ^ JH2, ug[?: t6, ?ftT6 
OTTO ^ taT up? ^ TOTU'V % ( SaQrunj ) 
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*w«r 

■< 


1 1 «n?r ^ 4 WTO ^ firsRf^ ^ §|li | sft 



S^ftsT ^li^tft I, ^ Fa[wf ^ \ TO»r 

56%?^ ^ r^RtsR JJT qsSRT ^ f, % 3?R 
Per ftsTET ^ I • 

sr^T ( Thorax ) :— 

TOFwif ^i^rrcfy 1, 3h 12 % ^tl wifg; fsr ^reJir 
Jr 24 ^ 1 1 ^ wrar 10 TOf^jfr w tp? f^r^ 
fr? ^ IfT cT^TT i^r sErjflii ^ ^ t i?r 
x^ 1 1 ff^ ^ TOfsTJir ^ fi^ 1^ 
T|?fr 1 1 ^^, <T5frfsjr q-^ffwiT ( Ploafdng Ribes 
Floting ) *5|5ncfr 1 1 cETO ^ TO%Jrf ^ 
?ftT ?ft% ^ ita> 1 1 JTf ^rafRSTfr 5ft% Jr 
3WC ^ srf^ ^Ixr ilw t • 


I 





si^ % ^ =5r«B frjr 1 1 
s'lJr ^ '|ffJTr 5^ 1 1 
(1) (Shoulder 

Girdie) aw (2) ^ 

(■Pelvic Girdle ) ^ I 
^ ^ (Shoulder 
Girdle):- 5 | 

I (I) <T|?S 
dr wrsT, ladrdr 
dr sf^jw (Scapula) 

M wdri I qrafejff % aror 

I ^edr dT'dr dTdr fldT 1 1 

?rpr dr TOF^ror dr 


^ 1 1 TO^ 5r»i% Fe^ TO 1?^ *fr5r ?gr itar |, F3t% Paarax-Tgr 
( Glenoid Cavity ) ^ ^ | i to sf ^ fidr dT indT ^ ^ ir^roa 
( Huinrus ) dTa fa^r % strto: to ^ttot 1 1 fdgar fte dl ifT Jr 


^ afr ir^ 1 1 



# qn~ « 
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OT?}’ > 1 % If st^ 'nrfsnf^ % sr^ ^ppfl' (Rod) % 

?:7 ?r 1 1 JTi i?r5fV ¥t f |V ( Clavicle ) ^g5n?ft 1 1 

at ^ ^ ^ Ir rpTT r?Rr ^ Ifl ?r ifr ^r | i 

^ ( Collar Bone ) Tft spfsn^ I « ^ ’’’arf^ frir ftaV | \ ^ 

iffjff ^ 51^ Jfl ^ gE ^ 1 1 

5fl srr ( Pelvic Qzidle ): — ^ ?nTnr 

wRt ^ f^infarcr 1, jftjr |% 2 fr ^ ^gtfi ?r 5 r^ 1 1 i?r% 

JTEH- irnr ^ »ifr | iT?flerf5r»T ( Aoefcabullum ) qj^im 1 1 
»r|' ^ ^nr «Bl»rc ( Femur ) ^ jiW ftncr ^ T|5fT 1 1 *t| 
qsteifJHT ^-T |ff«iT ffwr (Ileum), ^^pht (Eshohium) w 

( Pubis ) srm # %■ ?jgw ^ ^ 1 1 

IR tp ¥1 ^:—- S!T tffjft gfl Tsnrr ifs^ ^ fFfjff % h^tr 
^ 1 1 ^ Ifl ^ ir.*R?r ( Hum rus ) ^rs-jfV-sieqT ( Radio 

Aina) ^ ^rf??r fSJvfi' (Palm) Jr ilrar^riW fnrr sfgfHsrf ^ 

«f55ft q^ (Phalanges) 1 1 ( Humrus ) t?qi otV ^ 

itaV 1 1 ’ft^r F?r7 qwr ttht qfl Ifl ^ 3 |t ^ ftqR ^|err 1 1 
s^.STTT iT«r,f^rfr ?ft ^ F|g- pr ?r^r % i 5m sr^frr JT^’ 
?srqf T|5fr 1 1 ^ ^ iM 1 1 fi5T q?! q^rf ^ ms |ffjri 

I'Tcft 1 1 ^ ^ Tr'F^,-7:|5fi' 1 1 !Tf qmf ^ qr^5a’ 1 1 

Jr 6 xTjfr ^IfR 1 1 ?r3F5riff ^ ^ 3-3 5m Jf 

^ ^ llfR il^ 1 1 

w SRTPC ^ Jf 3ik # ^ (Femur) enr Jf ^ fefenr (Tibia) 
qJF^OT (Febla) ir5ft 1 1 Jf wf Jr gqr ^ qur T|5fr 1 1 
^ q;^ ^ ^ (Heel Bone) qrferrdt 1 1 2 1%*^ 

1 1 sr^ ;j‘qvfr ^ #T ^ 5m ?f3& t Jr ^ ^ 1 1 

3ftf (Joints) :— ffprr tjqr % qt^rrftrjff gr^ ifl il5fr I, 

5ft mqRT Jr '^f5fr 1 1 d fff jff % 5«rR qft sfTf (Joints) qj|ft 1 1 

sfTf qjf SRTR % irft I -qjft q>T sft^, ftg 5r«rr Brr%? ^ (Ball 
and Socket Joint) q^errari 1 1 sw: 5r»fr FsRrrsft ^ qRr qr^ ^rqRr 
1 1 #qfr qg ^r«rq q^frr qjr ^ qrr aftf (Pivut Joint) qrprm 

I > R«n|r 5rT«r sftf »rF5rthr wl ^ 1 1 
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(Muscles) ;•— ?): »TRr sFr m’u:’T »Tra^«fif 
SRT it«rr I, iT5 >jf?r^r 5 r«rr spl ETfft 1 1 51 gp ^ ^w 

^n^fl flul 1, 3it JTtqf? ^ m'l ^ *r?5 1 1 jirt* 

^Rprf ^'sRfR ^ ^erV | :— 

(1) ( Voluntary Muscles ) (2) ( Involuntary 

Muscles) 

Jira^qf 5^s[i5unc »r[uqrdt u«rr*rf 
%it T^cflr 1 1 3 rN^ jrRrt'F^jqf ^nncTK qrra f 1 |?*r snf? Jf 

?i#N«P WfFinrf t I « *Tf |lFt Ir isl ^ 1 


r 

aFuraraf SR^T 

(1) ^I5r U5*IH WT I ’ 5U# U^T^ftf^rar ?T ^ I 

(2) ^ f|l ^r spjw % ^ |i; f%?r vf)- 1 

(8) r;raff u«rT ^ ^pV ffli ^ q^^g^pu \ 

14: qq ^T" fFfjft qn" ^ uf^u uFep^ q?i|jr 1 



wMTPi* 

(Digestive system of man) 

?r*n^ fnq ^ !ir<w+ I, ^sp f?r^r spt ffe i?? 
JiTO ^ 1 1 ??R«ar ?r5l5 ^anr «r 1 1 Sf 

^ ^ra" 5ic?t w ii^rr srR^Jni | ^ Fer^ 3*T5ft*ft 1 1 sra’: jrfe ^ftorq" 
^ *11^ !r^ si^ ^.?r?r ?rt ^ftoR l»n^ Fggr gg r sji^ ft^rr 

fffF^rtr Ktts^fT SPT T^STT ^?r |t | I 

1. ‘JN^r^n: — f?p?n | ^ ijiilf 

TO5? 55R srq^vT Jr 'rf^Hrf^ jjsfr ^ Jr ?r*pf fr ?r% i 




«}Pwo'-?r?*nfr 

2. TH!i % wt:— 'TFT fr ?Rflf I" ent I, far?)' sn^i^ 

sr^Dfml (Alimentary cavity) 1 1 zr? stjt f?Ti5T |: — 

- (1) (Buccal cavity) (2) 7T5r?rm‘ (Salivary glands) 

(3) zr«rT ^Pharynx) i (4) sr?fT 5T,5ft (Oesophagus or food pipe) 
(6) !rr*rRP7 (Stomach' i (6) 'R^zpt f Duodenum) i (7) zTfa''?^ 
^5fl^ (Liver and pancresis) i (8) 5[^ srr^r (Small and 

large Intestine) i (9) (Rectum) i (10) ztstsk (Anus) 

5’ar.— zitapT ^ stru | i zi§r wn zfisrs 

Ir utf ferr arrar 1 1 ^fr 5fhr srqnT % 1 1 qri^r 

?n% ?fk i sr? zj-g ?f)3irr ^rur | dt 


■ftpoii 





'SffRTQTST dr ^TcRT^T^ 


?TNzit ^ vs ftvTfrr 1^ w ( Saliva )f:^ 1 1 

Saliva ?fhr w #«pft ^ f^T^J^nrr t, ^ zjt at ^tm % 

^ 1 5fh: msw. Sublingual a«rr (Paraphinery) ^larrat |, 
aflfzi % at% ihft I, JN ( Sutlingual Salivary Gland ) 1 1 

TRf ^ apR> ^ I sit ft? (Starch) ^ gspi 

iiftsr ?ra?«n ^ 'tfssfaa sjtF^ % vs itaaw ^ar 1 1 (Tylin) 

aPRi sfk ^ ffai I aft ftr Tft^ % Pnia% % zRa 1 1 sT#nT 
aa^ ^atatlrauiit^atiai%«Ft5rra;^aT| i aia ataa 


Pharynx % aiaar 1 1 

sps ( Pharynx: )— af % al% Jf Rna aat % aar 

a^ ^aaT ftar 1 1 ia% *aa sflr ara^ ai^ vt Taaiar fi^rr ilar | atr 
aJ5 sff sftr sfhT jft sff aa ara ftaa a^ t i 3^ aaia & ataa 
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fRf)- ^5 !i?ft p: 1 1 ?«rH tnc p JTRT ^ 5r>ff r m ^t’tt 
1, 5ft ^sTfT ?r»TiT ^5 'fit s^ ^frr | frhc p w 

snTSRjn5{t( Oesophagus )—Jf| ^ft? ?o f=if ?ft?: 
!T^ % ft®Rr itfft 1 1 vftspr 5“ pTK ^r ffn^rsn: Jt ^tsrr 
g?rr ifT rrsft ^ Tpnr 1 1 jiit <tt ?ft^r ^ sn: Jr ffr>r^ ^ Jf 
sr^fT I, wtf^ Epigllotis ?? it ^fcrr 1 1 itr frat % gr^ vftsni 
sTjararg ar^ p fgtR fiBin- SRr |, far^ aR?T 1 1 ?r| 

fa>ra aat % p f^ift^a ffBin sro itar 1 1 gr?cR Jr ^rar 
?Rr srrjtT^ % qprrr |, ?fr^ arartr trrfr p «rf^ ^ fRI Faff at 
a«rr <B5r5ft p an: ^at farg^ sftw ?fr aaft ^ Jr itanc sn^rrM 
gar ap arrai 1 1 

giT « r; a T q :— CTwrarg firgaft aftr JTRrtTFarjft arraar pritar | 
laarr ?narr^ p % ^ara itar 1 1 ^aaa p Fa?T fat & aar 
itar I aar p fa’cr «rJa SRm^ aar farr aaarara Jr pr Tfar | f 
aiarara ^ ^aR ^a» ata ^%at # a^ft ftat 1 1 ¥aait ^ftcrQ' aaf ar 
«i|a it aaat fajeat ft^ft | ^ aafaaar a>aT ( Muoos membrane ) 
a<|^ 1 1 ^ aaaa ^ afa?: %faan# Faaraia ^|fft | aar a|a ?ft 
a?it a^it aRaaf itat |, f3r?| sraa afiaar ( Gastric Glands ) 

1 1 aram aa at Farr pa ait at^ ^ | aJr af^Fsa? qiia aar 
ait aiiaY^a? i^ia arg^ 1 1 a?a snur^ fnaraa % ai^a anJta asa 
^ faat 1 1 aiaraa ^ |g ataa % ara FaJra Fasar itat 1 1 
aaJr apt Ffsar aiJr p at5ra a>r arearat aa| 1 1 pft Fafar Jr ataa 
aa *RTa atr ataxt ^ af?a^af ataa Jr ^aiaFaa? Ycaaat arr itar 1 1 
a| aiaraFn? Fvsar aiaraa Jr af^ f ss FaJra ^at gr^r itat 1 1 la ^t 
^ a^ sraa srr ^ ( Gastric juice ) | FsraJr araryiidai ata pa 
FaaR aaFfaa ^ | sat Fa? sft^ta ( Proteins ) ait atat^tfla 
( Protiodis ) Jf aaa ^ | sft ara it ta^a ( Peptones ) ^ Yrflga 
Ht aiar | ajffFar aYta ( Protien ) faaafta ait itar | at^ 
Peptone ^ gaaa fta aaaar 1 1 af ^ ^ aar«f | fsra^ ars^sR 
^ itcft I, ^Jr ataa, !r>t ^ a^t pnfa i aa sftsta a^t 
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'T?)' p" !mr ^ 51 ^- 5 ^^ ?r^ ^ ^ srrat ^ qp- !?i% 1 1 
P'^T vTtI^ (Lipase) | %q5r =? 4 T Tt sr?rR srsRrr |, q| 
qit Glycerol sftT Fatty acids *rr Ameane acids ^ 

1 1 

( 3 ) sf?R5 qji ( Hydro-Chloric Acid ). — 

5I3T ^ ^ 6 jri^RTcr % !T»Tq> q>T | aft ^iftar^ ft 

snft nf qjfer^?ft qft qrt^rr |, qft ?[5ft ft t, cprr 
% ?nsr snft p ifi- srrfft % ^ fsrft ft q^ar 1 1 ^ ^1: 

TRTPTftRj faqi^ ft aift ftka q>r ^ artar | *r| p 

ffttrq" ftt % ft qfftafa?r it ^ncrr |, q>|ft 1 1 

<mi5T*r ( Dueodenum ).— qi 3T>r #cft ?ncr q>r s^nr ?rpr 
it^rr I faraft smrr^ p Faftif qiqis % ancr f «iaT 1 5?t q-ifarfta aica 
( Pylorus Valve ) qrprar 1 1 src amKii/ci ar aR ^ar | ftfiR 
asftit sfPTraa ft qft am a? arrcft I sflr fttaR- qrr la aaia 
q^r I at af f a arrar | ak ftkra mxr qaamr ft ar anar 1 1 

a^ arrar |arr ataFr ar^ % aa ft itar | stk 5 a ma ar: ^ftara aft ^ 
^ fftaft at af^ SRr aaiar pr a PRnara ft (ftrar pr 
fftar aa ?rh: |aar aftta giar aarar far aafta aa i 5 a aat aa aara 
faRTfftfeal — 

( 1 ) ftxi w— a§ ^ aa anfta ^ | at a^a ( Liver ) ft 

aaar I aar fftaiaa ( Gall Bladder ) ft pipr itar | i Fraraa 
va at 5a> ata aat |ftdt | at a^ qrfaamt % ^ ftaa t, 5 a 
ft ft ffta va fP asft STTf qaaraa ft qfaiar arar t i ^ 

FaaR ait itar t» fft>^ ^ ^ (arafafea aia |:-- 

1. af Faa^ a?g^, ^-mc^t, aar sfarfa at jaj aaft atfart \ 

2. ai arang araa ftar t, aa aiar^ ar afefftar at a^ at 
ftar I at^ fa srart aaa itft atf w aaft ft <taar 1 1 

3. af arcta gift % arw as^ f a at faar ^ at aaa af ftar 
I aatFa aata w %aa akta arsaa ft it ps aia ar aa^ 1 1 

4. a| q% p ataa ait aR aat ft ft 5^ ft ^ t ' 



6 . srra = 155 ' tml I ?rk Ji| ^ »rjff ^ ^ 

^T 5 n I \ 

6. ^sftiT ^ (Panoreafcio Juice): jj-| ^5ft>r irN*it Jf ^?rr 

1 3fl F^ smTRTir vtfK ^ ?Tralf % ^ Jr 1 1 frif ?r 

sr^r^ % f^ | aft % ^rr^hr martr ^ spnrr ^jf 

^ |:— 

(m) F|qH!T ( Trypsin ):—^ rrrf^ar^ SfB nitair tT?i«ff git 
t ^ I 5ft^ Fq;T sriar (Amino Acid) % ^ 

^ ?3r5r arr^TT 1 1 

((ir) snftHHNR (Amylopsion): — (Starch) ^ 5if?: 
% ^ % 'rfef%cr ^ I mit ^ prJRfk fr^ iteft i i 

(n) (Steapsin )} — jti =?^f, ^?rr ?rrfe <b? qpr ^ 

(Patty Acid) % ^ ir | sflR Fqit Jr 

qfT^rfer ^ arrar 1 1 w fw Ir to ?t<t^ ^fiarfr ^ ?iTcfr 

Jf^rrarl I 

i^cfr 5 TO! — ar’Tvnr 22 ^ an^ ^dT | ?fk f ’^arnro *Tn>T^ 
^ dt ^ apri ir Tfdt 1 1 F»=^r w?r to> ^ ^ 

1 1 ^T' dt^Kt ^-^T: itefr | fant 

(Vilh) ^ I . ^ ^{nsT ^ sndt % dhrd ^erf % sraar.arrar 

^ 'g'l^r I «fk ?fr sjrdt % %F?r^ sro an ^frw | aft 

{% 5n?r ft? aftarsT ir ^ ^dt 1 1 ?ar ir ^ dt 

5 R>k % ^ ^Ttanr ^ fnait | — 

(a) (Erypsin); — 5dt sftdTfr ^ ?T#n 5Fn ^ ^^arar 1 1 

(b) ssraraaif^ ( Invertine ): — ^mdt ( Starch ) 

(G-luoose) if 1 1 

6. ?dd (Large Intestine):— Jrf arir^rr 18 fs a^dr irdf 
I \ ^ar asrnr 'R ^ ^Idf ?rrar % FnardV |, ^ xx aira- an gaffr 
^r ^arr aft (Appendix) ^fanrrr 1 1 war^ nr 

^ 5R?ir ^ drnidr fr andV |, aft "ftftfagnarr^'' a?§andl 1 1 

(i) tnaw (Eectnm) — larir ?tnfnar Tfram nar ^ ^n ft strr 
It anar 1 1 , 
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(ii) »T5r5R (Anus).— JTf srT^^ ^rhnT ^ ^ ^ % 

?TTr f^msrr ^rar 1 1 

7. q% |q 51 — 75 ^iTCtf ^ ^f^tpy ir 
ii §>trT 1 1 ^^ci: US'! 'nc (Villi) ficryrt 1 1 ^ jp; 

^ ^ 1 ,000 % 5f»nipr I'lcfl' 1 1 ?? 5R^ 

TUTf^ % lysq- ^ tr^ (Laoteal; sfk 3^3% 

?ftT (Blool Capillaries) 5T 

5n5r m f^T 1 1 in 

SRTOir (Diffusion) % gra ^^sjysr ir qpat 1 1 
UP? ^ um sFul’fV %im, qrfg 

%f?3?rr?rt ^ «r|^ 1 1 #fer^ ^ =f?f s-r ^ 
^ qf ? srrcfl I !rk ^ ^ftsr^ % ?m1r a??! ^ 
srO? % f¥*rja ?r>ft Jr gi? tcit 1 1 jti «Tfe|a 
% ^TOir Ir faftr5r !r>ft Jr ^^r?rt Jr qpcfV 1 1 

Jt f55 ^ ^BT (Oxidation) ^ 1 1 ^Jr ¥ff a«rr 

5rftB sricg ilrfl 1 1 5alr ^rfancaj wk^y ^ 3?st Jr am 
(Protoplasm) ^r ftahir ftar |, la Ma ^ i?a¥»ilr?ja 1 1 
^ % ^rw ^l aar P c at ^ (Growth) 1 1 





jSrWTRlWSW 

1. maa fasir aa am ^ I, fm ang ^ ar aaaa^ 1 

2. aa a^ aral aa aa^f Fa# ^ araa Fsm ^ aia ?[& |, faa 
#r #1# 1 

3 qraa as' ^ am aaa^ | ’ aa aal araa ^at aa aafa ar^ a1 
fir araa Farm Jr a^afimr 1 1 


V- - 


I 



(Respiratory system in man) 

^sff % fcTi? JT? fwi grp ^ 1 1 Jr^Ttr t 

^ ggrr?r ?i% I nqf^ srig^anr gjt ?n^ %clr | gr grr^ff sn 
gf^srip PrgjTri^ 1 1 qf fqsqr iqqrq ?r»ff ^ ^rprar ?r CtcP | ( W 
' *!■ q| fspir gm, ^< 1 !^ grcr gqr fgr^ ?tqwT ^ »T5Ri?t gm ^ 
1 1 ara- ^ gr?r ^ wb^ gRr ggrer 1 1 jrnrg ^ g| 
fein gRT ^eP 1 1 srR^ftsR ?pg^ ^ cnrr gjigq ?nwr5^ git 
gi|K pRTMfrr ft gg^sT f5P!Tr 1 1 w% ^gr >15521 ^ Prrfj |r srfsrgr sparer 
Tf 1 1 g? sTR^gg fwq gp tir anitff 1 1 gr^ % g?t^ 
^ aftgg yff «Rr gpr |, aft sngfftarg % ?Fq^ ^ mgR TOgr aianiT >^crT 

I, grojfggr grigg sr? ?nwTfg ggeft 1 1 g§ gPra- gig gr^t?: 
Jr |t ^ 3n% 5tt !ft>TR gR M, wren? f ggg fggrsrgr gp ?ngggg? 
1 1 gg fssgr gRr gip gnw fgggai ^ grat 1 1 gig ft grg gif 
|l gig^itarg Jt fgargR gggg giggtgRgi ft gRal- 1, aft f% gnPr >?g 
gig ggig gR^ ^1 p giggftarg g?), si^t^ gRtg Jf ftgg 
gigi ft^ |, fgg% gg¥t gft ftgg fgRit ganft 1 1 

1 , gggg % gg:— ^ Ptbt gg gpgFarg |, aft ?g fsgi ?f 
gf^g^gf gig 1 1 (l) giFggir (Nose) (2) ^g^gg (Larynx) (3) 
^5 gFggg ( Bronchial tube ) (4) gif gFggir ( Wind tube ) (5) 
'^gsl r Lungs) 

(1) gifegg (Nose) : — gif sng: giFggg % gr^ ft gfg^ arrgt 
1 1 fgrft grfggir ^ gp ft ^ gig ft^ |, aft ^gi git gfeR gi% & 
'i^g%g>cg^ Pra^r^gi tgpt pp %gj>gp 

giPi gitf ft ggR g^ g^ gp gi% 1 1 pft ftgtt ggf ^ ^ 
'rgft gIrFaiTgigr (Mucous-membrane) git ^ggt figt |, Faraf ^ ^ 
^ggiT^‘ (Blood Capillaries) gii qgi ang gr Fgw gpr 1 1 g| gi5 
^ gri gigftarg % fpg gg fg gtft '^ft 1 1 p faff 
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(Meraberane) ^ tr^ sr^R w 5? Ffr^f |, sft srf fb Jf 

ft?rr 1 1 *r| qftsri^ srrf? sr?^ si^isr ^ fr^^rr |, ^ 

%?fr 1 1 ?rcr: ?rt^ frr^ I" ft ^(r ^'^rr^i^r grrifNt 1 1 5*1 ?!■ 

1 1 ^ q% ^ ^^*TR'y ?t srraV 1 1 

(2) ?^7 !!>:— JTf fw i%qr, qrrs'l^sr qrr ?iTr ti 

?i^T fJT ?n?R I, {rarr sro qn^f *r| 5#^ qJt qif smTf Jf 

^ ?r ^tqfar 1 1 i?r^ ^ »b5i% ^ cn^ |, sq'fjr Jrrffqqr ^ 
^tq;^ qiii^r q?^ 1 1 ?rf?r %% ir^ trq> ?r ^ ti 
Irfiisr saft |jr sfk ^ ?rRT 5 r qR& | q’f qra <ira «rr sn^ 1 1 ^^rr 
Jjf 5 qtmtf^ (Epiglottis) qis frFerqfr (Tranohea) «n: m sfrar 
1 1 srsFR sTtaffT ^5 srftrqir ^ jrfi' 3 n% qrar sik *reT qii^r iff 'q^rr 
^ I at ^ i^q^q ^ ?n% 1 1 

(3) srfkqiT ( Wind pipe Trancbea ) :— qf 5nr»nr qr^ 
5R^t itat 1 1 a«rr ’ftaa aat % ?rnl ftqa qgcfl 1 1 q| qrrl^sr qr 

*nf gffirt ^ qjft ^ 1 1 qf?rraRir ?5il§i^ %q>n3g- 
a<rr wr ?r|qq m % fft% pw qr^ §• qrt aqs^ 1 1 ?q 
^ (Rings) % 5RT, ^q |»r at |, aq ^ q| l«fl l» ^ 
^ ^ ^mnaV !■ ara §r 1 1 la s!?5ft ^ aqqr aqaa 20 

1 1 q| anl arrqR ^ if anft ^ qa arat I, «ft ^ qt^ qq qi^ ^qiff 
^ q^ qrat 1 1 qpqqf (Bronchi) qi^ f 1 

(4) aif^a aFaqn^ ( Bronchial Tubes ) : — q»5 aFaqa it 
aiqt Si fqqi^ li ^ (Bronchus) ^ar^l 1 q^ qi% qq 
qi^ ^ff (Lungs) ^ Fqqr^ ^ I* 

q|a ^ ^ qij qilqt (Air Sacs) it Fqqrf^ it auft | ak q^ qr 
a*nc 5 ft arat 1 1 q? qrs qtq qrl ^tt ^ qtqt ir q^ar | sfk iqr q?V 
^tefkn qqiFqa q^ar |, ^ qif qri& 1 1 q|t _^'fift ^ ina.rqfw 
^at 1 1 

(6) <B«sf (Lungs) :— qi 5qrq ?rfet (Sternum Bone) %qt% 
qiH ^ ^qt ak fkia 1 1 q? qfa it- 1 ?^, ^ % aaia it^ 1 1 
^ tq aiq. ^ t « ^ ^ P l^tt ^rii^ t, qt 
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rr^ ^ ^ ^ I fsi^" (Bl«ura) ^ 1 1 ^«Rfi f*rfe 

frar FfSppfl’ % TTST ^r ?8nfr c^5r ( Pleural cavity ) ^sTrar 1 1 
!i? 13% §5% ^ I ipflr Tr ^^1% srr 1 1 

^ 5rf?T gTTT Pri%3 3f3 ^ ?WrtT ^ 1 1 qf (' Air 
Sacs or Alvevli ) 1 1 qf T^Ftt qV to! 1 1 qig 

% ?Rfqq ^3j-%r2SR>raF qu arm rq?5r t, far?^ % 
% snqr 1 1 iniq qif sr qicfl | sih q^ ^ 

wRiiT % gsqrt % qqrq it 3n% 1 1 qif qgs ^rqqjnt qij 
q qrt smjftqq % ?rR^ % q?^ qq qrrqq-qif-?rrqqr?q, qrqt.qnr 

qifq qrt srfN: % qr??: fqqq5i% % qirqqr itst 1 1 

1. qqqq fiPTT (Process Eespiration) * — fq ferr % ^it % 
3555sqi5 qqf^ ^ rqql ' qq %fquc qnit^ % Fqsqnft srm q?T5r |i qPra 



^ ('Tqq-nt-qrqqi^r) q% qi^ rqq:iq% 1 1 q? fq^r qiqq % fltqq % 
It q^ tqra'V % I q? rqfn ^rm % int t:— 
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# *n5Rr ^ TO OTff « 


(1) TOT aVfT feiTiq ?rfijrfiia' 1 1 (a.) fsiTOf 

(Tnspiratatrion)-3rg- firF^Rr ^rg gisr ^ 5t??T < 11 ^ % eft 

??gpr^«r!T ^rsr!^ ?rr?T ?rfrr | (b) g^rPr^ (Aspirafiion):-3R 
^ ?rf?’C ^ sF?siV | er^ Aspiration 

^ral 1 1 ( 0 ) (Expiration):— srsr sPra ^ PRnH 

it srnit I ^ Expiration 1 1 5 ?r siqfR tot FfWT ^ FMwf ^ 
1 1 

(i) ffReRT«T (Inspiration):— :iflenc ?rnr Jf toFst^tt sjrc^^t 

I F5i?i?r fts ^ f|t tiw ^ ^ ^ :3i»r| !iF^^ =^151 it 317^1 1 

% 3?R 33^ ?r JR-Sr ^ »ft 58tH ^«fit ^t STTeTF I Faralf ^ 
rIsiI ^ «s5i?r 5T witr ^iqisr Fjrt srrar 1 1 Diaphragm ^ 
5ft% iteft I ei*rr 3?nc sFt »rra^5ft wt *pt ?fk »s5Rr^ f«rR ??n3t 

I I gt^ % OTT it 7rT*!r %‘fit ^ 3?r# ^ ift ^5# |, Fsrat ^<11^ ^ ^ 

5r 5fRr ^ it sTTerr | ?fk w sNt ^ % Ferit ?rg ?ifr 

?t 5BF?r ^ sfk sr: sTRft 1 1 srrg % si%^ ^ flpjir ^ 
pR?PffJi (^Inspiration) 1 1 

(ii) q^rFq^ (Aspiration) w Fain ?r wf |f ^tgspt^TRnt^pr 

^ ?f ftsTcT ^PiRIRft ^Tieftl 3<7T % ^TPT STR^tsW 

3?R?r BTR^ft^^jj 1 1 ’Rfi Oxygenated Blood 
«Pf5rraT| i 

(iii) ( Expiration ):-^rg % «ftit ^ mx 

I ^ 7ft 5nR7| q# ’^?if ^ ftdt 1 3fh: msiR 

(Diaphragm) wtx R^rr '^lerr i «fk ^mr ^Fw SR^ 5 «n?T «r 5 * 1 : 
' «rr srieft 1 1 ^ % ^r«r wrg 7 ft F^rf? srr^ t «ft?: ^ 

^5«rRJfqqrf^it3rRfti, 1 % 

feq ^ ?rf5 ^jFw f%5r arrdt t 1 Fwtt grfr fjRivrsTr 
(Expiration) ^|5[Tfn f » 

^ sR>i^ g^Rtn? eftR %rr!ff ?rcr i^efi Fmt gqi itdt | i 

str 

(1) "tot” *513? ^r wr Rsf t ’ *tw? % Ferq itfir f*ff spRt t ? 

(2) Fr^ ^rfief fqjV ^ 1 

(3) ^ mx wr ^nrst %, F^f^gmc ^ 1 



*f}sR % ?r^}? % ?r'>Tt ^ 'i|‘^ ^ t 

y i^q; 1 1 5St ?r‘>i srfR wr^ ^ aqftsrs t 3^^ «tf 35^ ^ 
qft^|3 3?«iM 35^31 ^ % f^P?5r ^r'jfl ^ ^ 1 1 pf%5: 

?ff«H3 ^fcf ^ |l«Tr 1 1 srif^sr? jft ^ ^ w'^fi ^ 

^ %t:| 3rrfS[ h 1 1 trf^3 3r'>tt ^ ^1 ^ 

Hff i>3). ^fi «rrf^sr3 ^r ii3» *ir^ ara^-'rft^l^ ^*iT3 1 1 

% iTlf^j^ cR? 3*Tf ?rrf^?3 ?r<t? % etft ^r’^ft flf ^§3 1 
^31 1 1 ?«%q; c 3 3<3f iz;3 ^1^4)33 5r l^cR<ir fat a5*fr3 SRf f^r 
atar 1 1 a f^R % % %q; 3353 ^ a arUf^^fl e;« ^ncr 

af ??3T 1 1 fs[f ffT % S.IVS ^iflft^if KW ?iT3r 

arar 1 1 a? ^^*33 5^; PR3%fe3 ^’at ^ ?f3r |:— 

(1) alsR (2) f33 (3) 3T|3t3.— f 3^ STR^ (Arteries) 

ftRui;' (Veins) 331 f3 ^ 3^R ^ 3lf|Pr4T ^ 3?3?3 5*lTf^3 
3[jft %fiTf [<i;* (Capillaries) srf^ fa a5*ir3 ^ 5<?f ?r a t I 
?33 t il aft 3f|^ (Lymphatic) a|f& al fa a^ara ^ 

?r*a) ^ t aiRj 1 1 

1. a^a spi ^^5.* — a? 3TRr <a ^ a;^) a:a ’a^®r aar«f I, 

^ ^ 3«F arfl anil asaiar I i aiaf ^ awl *ipi €l lan-'ftsrr 

^ f a tl3r 1 1 ^ (Serum) ^f^rrar 1; fa?r ^11% 

TO 4a ar 5)a qfra 3=3 ^lar t, f a ?3a ^ (Clot) mfi 1 1 

^ ^ ^=33r ^r Pr4i^ar ara? (Microscope) % 

?ni f%ar ara^ 5^5 ftra anr ^t:— 

( 1 ) Hi5r aa; a;?? (Bed blood corposles): -ai m aaala? 
(Biconvex) a;a f^ai s^f^fiaa (Nucleus) % Cl^ 1 1 3| aiTfR ^ 
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wict ^JWx^Rxn 


^|5r fl qifg t ®iRr 1 1 

si| T»i I ^ n t, fSra^i q^; hr 
( H aemoglybin ) |, 
q;? f^q 5rTa‘ HffTH »Rr ?iht I, Oxy-Haem- 
agolbin ?55fTar 1 1 xm flai 1 1 ^5 
f|JTl*^^ 3rR=9|3R 5r w 

%m^5rqr^^Hr| ah^nfa^H ?pOT%a>fl fqfJR- hth) ^ snapft 
% siraT 1 1 c€ if?r? sTR^sR 5T ^qqr scih aisat ^ ft 
5irar t Kffi ?rR=^srH % arn Prt Oxy-Haemo- 

globin) % an ^ qftfiira ft snar I ^ f¥ g?' ar ?rrf4tfSi^ ssra 
(Oxygenated Blood) ^isnai 1 1 

(2) sla TtE ^ (White Oorpusles): 5 qr ^ ^ 

arrqiR % ftH I aft ^al 1 x^ i?i #r-ftai 1 1 

(Nucleus) ^ aff pTcnft srHftj; a? aft flat 1 '“i 
aw ^affft^iafencr^w^ ?tHr 
w fl& 1 1 af 3nfR ^ eit5r ^ a # fl& 
f I IH wT Ha STTof asf w ?r arstna 
800;1 % ^a Ha flat 1 1 ai iHil ^ 
?rtaiHar«i<l 1 1 ^tt at 

^Hi<t w ^tsi^ aa iHit arfta d atn asar 

I at af 3 ^ aHrera 3 s 1 1 flat I ^ ^ 

naia (Pas) % w ^ % an? Hfal I s*t? ih ?ta % ftrai? 

aa Hit I, ?Faai ih ft?la ?5t 1 1 f a hhr ai aiaa t 



^?t 1 1 

(2) ?a! ^ %S ^ Blood plate lets):— ai ata^ aan? % w 

t, ^ ?Hf ^ a^ Hit 1 1 ai at^, «rftr?aa sriffe % Taflag 
1 1 a??s ?ta ? 3 > wt t a|a # fltt, nana hh atan % aaa? fit 
tiais^aa: Htesrrf^Haart a? ftanrt|H aR 

ai?t t H5iaH 1 1 at scaa ^ hhr;? aaaa PiHaara^ h? tt f I 

(3) cHisHi (Plasma/. — a|HH- wfta sa (Plasm) Hft 

1 1 af ?ft ^ 1 1 irai? ?ai HH ^Itraa a?iH I ^ w 

jfi ttfaaftal 1 



* irr^R f r ^ * 
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2. ^ ^ (Functions of Blood) s—(l) 7^7 % aM ?a»- 
^ 5irT ^1 u;5ii gr 51 :^ 1 1 (2) q| sirg sTT^^sr^r ^i 

?ftw ?r'»f) d siTR 1 1 (3) ^ 

w, ^3» ^ ^ 1 % q^si! qfl irrsn 1 1 (4) ^ftisrinir 

^ q^isf fiisT firsr 3r'*i q|^r& 1 1 (6) aif qn^-^- 

3rrfer?¥ qf^ ?nf^ ^ ?rtk & qif^ ftrqsRr^ ^ ^tiraar q;?t 1 1 (6) 
?t«[ Tqtr m (Baotria) g qllzf^ ?itI^ % qri^ snsBR# ^ W 
I I (7) R:a> q^r, ?a7 ^ ^ qi^ 1 1 (8) ^ 

Pf*p5it f cr % snr^ ^ gfraar ^ 1 1 5^^ ir ^ sunt I, 

1^^ qri^l ?rqqT qff ^57 1 (9) ^ ^ 

^ qqr^ d ^ 'R ^ eiprar 1 1 

3. qirfisiT^qi HCTW qJT sr^ ( Organs of Circulation ):■— 
C5? sa[ir (Heart), srqPnn (Arteries), (Veins) gqr %%q>iu:‘ 
(Capillaries) ufwrf^ 1 1 

55T uift q>5 ^ q ?nqu ut??? jRqrsl sri tlar 1 1 eciqrsrrferrse 
aqi ^tqr siting ?nqu ^qiqij u;? d t qfk ^ nw qprt srif^ 
asTr qrqi qtuq; ^rrqe d q;f qrl^: qsqfz kw iq’d ^r ^ 

I, ’ll ^qfs ^ ^ qt?rqc q»t ?fl?: ^ I, qq^s 

qiPre 5iid ^ 1 1 

qffi ^ qqdl ^ ^ q qyq' ^qi%qT q»i^ I, 

% ^ d qq^ 1 1 qf % udl qrdl ^ m 
?ad I, dl w qqdl qiiqrRft 1 1 q? srid srr^q 

^ unil d l^urf^q tldt I q!Rqrs qid 5:q qi^ ^iq:?) d =q5ft sii^ 1 1 
^ 7ai gs: flqjr qi^dtqd ftd sew qiq qrifoF^ d qfqqr I, cq qi^ 
qrif^^ % ftff d tR qf qaf qrd qt^w. d q|^ snar 1 1 qjqp ^ % 
qi^ q%?W ^ 5[rd ?rrf^?q d ^rd fr ^iqigi 1 1 fa qi^ % ?d ’R qq=a 
qtd qeqfRsr d ftar prr fa^ IdHra’ ^£) ^ 5 ) sw qrd^ % a*ft 
qPTt d q|^ strar 1 1 

fqq ,Heart)j - qf JTia-d%q{ qsr w%k ft^qfqjR uid 3f^ flar 
1 1 qf qrf faOf d qia^ qaqfl % ’Iw ^ dfKfi % iT«q 
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^ ^ 1 1 

m mm 4-6 
ttar I I ?«% 3;<w 
031 snow 

H’oq (PericaidiumJ 
1 1 jSsswft ito 

gcfq ^ ^=0 

oiOicRsr sfo JRHiar 

I, ^ ^oiifforr so 

1 1 Of P'0 ^ 

gi^R5 00^ snR & 
Wr f ^31 1 1 01 fso 
31103 ^ 0^ 013 

SRT ^ oml ^ oar opr Is --erf at srof ^rror om ctai f, f^3^ sigi' 
os opr 1 1 cdt ffW ofor srtor oro ftar I, os opr 1 1 
0? OR ftio o:« 013 orol ^ f^orfSto sro^Ii posio 
IP = 0 R orot df opr oor 1 1 sroo % atot sr? o or?" orff^r^s or 
ooTor 3or oit ^ot sr^ ^ orf otorot 1 1 

ooFoot ( Arteries ): — p% gror po S' ?rflo % 3Jft orfl ^ 
goc os qforor oiw 1 1 oojfl poo IP S olect o^si % w ^ 
I ^ o)? pS sroot ^at ?rrioT?ft ^ f^orf^o ltdt oteft 
1 1 o| ^ ^l€t p<s? s o%0T %ftroiS 1 1 

fiRi^ (Veins)— S ?r^o % oro S osr ^ P>rp 



0ff^3 fP ^ OnOR SOigT Oioa t I ^ c. » fi,=r«T 

Of os OitOfer ^ OT^ % 3010 omoT flat f, toooo 

31^ ?i^o ? oioT 31 f^r ^31 1 1 Of %f^frS o p ^roft ^oi 


of fSsrdt 1 1 

oTForono SRO 

1. os % ono p 33o!t ooor oo oofo oit i 

2. 05*0 % po sRt ooroa p* 33% ono o;r f%o SRi host 

3. os o'OR f r 001 sro t ? 03®r ^ of f%3 oor Hdt I, 





(Excretory system of man) 

% 3 r 5 f^ ?r % vfV ffer «j^r«ff ^ 

itcfT 1 1 ?fk =^^'f % ^51^ tr ssrtt^ Jr ^Rfr-xrf-sriwr^ 

5r«rr ^rrr ^'T 1 1 ?n«r iT ?ri«r % srsj^ Jr fFw ^ oncrr 1 1 Vf 
cft^ sr^R % 5T5r T?r«ff 3r??fg; ^r^<i-^-!rR?frf^, ^rrr ij# g;ferr ^ ^fTt 
Jr f!T^!TT ?f ar iV srt^^ |, fs zrf? srfk Jr ^iT Ffr?r%- 

srni Eft ^ir ^ ^«ir^ ^ 1 w<i^ srd^ Jr ?r|i: ^ >^ 1 , 

!rk 5^ Jir |W (kidney) stjt Jr ^ JtcT | i ^^-xrl- g Rrrrfg 

% 5^?t?r f^r % ffi^ET ^ 3ri^ 1 1 qTffr ^ JrsRk Jr 
f^^ETETT I irr srct^ ftssTEr fw^ ( kindney ) ^ ErirqErr & 

q^ f^ fjPTT ffr^T ffr^r ^ar | 1 ^ fsBzrr faRr^ ^rt 5rf 
ffrarar arrefi |, (Excretory System) ^^Ericft 1 1 

m Fwmt ^ ETOsr ^ Jr 5rr<h: Jr ft«iEr (Kidn^), ^ ^rn'T (Ure- 
ter), ptw (Urinary Bladder) qw ^ (Urethra) 5^ 1 1 
JTi ETift ^riT sTT^rr ^ ^ F^aw^’ 

(Excretory System) ^ 1 1 a| ?a ERanr % 5^-5^ aa 
1 1 agEzr % qtffvT ERara itar | sflr q^ ft ftaa fa 
tal I aar qai li ^laa fro fa ari^ t ar^ 1 1 

af faaaa Fsear Fara aa ^ ait faa^ |* — 

^ ?pi fj; — sfsjf^ «n^ aaara % afaaafta 3ia%a ^ aa 
(Waste) % a«T Jr Jr ar^faaaa fa^ snJr | » 

aa % a*! Jf. — ^aaa a^aia ^ qn^-ar^-^iaarp’ q^ aa % aa 
^ ssrfTa ^ ar§a Fa^a aV aral 1 1 sa aFaa arj ^ faafqr ^ sRa 
«ftFacr Fsaiat % aa^ aiFa § itar 1 1 

sa a^q Jt: — a^ laT^ % aa Jr faar srrr faaJr 5ta afJaat 
(Sweat Clouds) aa^fi |, Jr arfE fa^ira ^ araV 1 1 ara ^ aia fa 
^ a^a aa |,^i faa ait aiiaar Jr Jr faafaa Faar aiar 1 1 



^ *n 5 ? (Kidney):— JigsJT ^ 3 ? spt f5rgw 
iri sfh: 3 ^:c 5T»f)‘ i jj^g^sprsn^R 

ItiT % % ?mFT it^T t, ffR>T t»r *rfCT pr |terr | i sr^ ^ 

^ 5FP?r| ^nr^nr 4 x^, 2^ ^ ^ 1 *fterf ildV 1 1 

^ ^ 21 itar |i i?r^ gT|5ci ^'t?RT| iConve^) 

g«n ?rf?^ Jir ( Concave ) |tdi |— er^rr ?di ^ 

Ji »nf5f ^cfT I, »M 
fjRierfft |-«r§ gw 
WT (Ureter) 

I I 5W gw Wfewt ^ 5IlWTf 
11 wr 12 tw wwr 1 5W 
^ "wiwrt 3>ff I 1 2r wfk ?r 
p{ tV whc WTwnt wtwtgw 
wwl wr gtff gT' ^ wjft 
^ f 5f^ I— fwSr gwm (Urin 
ary Bladder) wr|& | l 
wwraR-gjW wrfw g^gr fRrrl, 
ww wi wefl gw ^ w^ wreY | 
dY5r^%wi|T PfTWW ^Urat- 
era) sra wi|t fw^iw f^ 
wml I 

wftwrfe! CtntQiiisd Structure):— »iw^ wg®T % gf ^ 
^ r: ^ wsjTjrg fw wrw wY ^ ^ f^rfwftrF^cr 'sw % fw^ — 
wgsii wiw wrf?: ^ whc "rawi tYai |— Fww^f ^cw *11^ g^ ^ ^ 
I, w| wiw (Cortex) ^fiwrar % I 
ggrr wiw ^ 1^ ^ ftcrr |— fww^r fw^w wwiwe 

I, w§ ^ (Medulla) ^|WTwr 1 1 

,t^Jrfwsf^^fwwdY|,^ frpT%wiw% ^ 

^ aw 12 l-'t? «=n® » 

^|_(*fii^(itaa(iyiimias)a#ti<i’'ift'«* ® 5^ 




I 

' * ^ f^3ffr-?f5«rr?r ^ 139 

55 PT f'qt % ^PTR STf'V-^^ ^ fHffy |-^ fTefir ^ 
(Pelvis) ^ 1 1 Ji| JrfsRjnt sn% an^ ^ (Ureter) Jr ^ 
sndy 1 1 ^ ^f^srr ^d) I, Fstjtw s^rfl 

f?r^ % cnsrr fjf=^ fgvr #f 5 ir % gqf?«r 5 r ^ett 1 1 frf^ % Fei^ 
fit glJW (Bowman’s Capsule) % jttit ?r s^rr^ |, F^^rJfJ#ey 

^ vsi fri^JTr^f^rET ^ 
t — *ri *TfVr^ 

(Glomerulus) qj^srrdt 1 1 
*11 pr ^rrfF^ ^ 

Tldt I, F5i% ^^FtEFspuT 
^‘i^gpr ( Malphigiam 
Capsule ) ^ 1 % 1 1 
icrUr^sfEr % ll 
l;f^9?TcrT|, a*rr *ri^ 
^*TS¥ ( Pyramids ) Jr 
^ gm, tetF^^ (Pelvis) 
rf^F^ tiett 1 1 *rif 
Jr *?! ^ 5T5fV gnr 5fl% ^srr- 
(Urinary Bladder) 

^ Jrwfeirr srrErr |, srit ^i ^qr^^c iiErr |, wk irfsir ^ ?=5^r- 
gqq qq ^iqrq (Urethra) iro Jr F^r^ Fqqr wteh 
1 1 ?Er q^rq FqEnqq Fmt — ^ qqTtP sr^ q?r Erirqar tr qqq 
llErT 1 1 ^ qqJr !rFq^ 5 ^ qq (Kidney) | Fsrq qr qg Erqrq 
■q^qiq snFsra 1 1 

^ % qsuf— (1) qw ?f ^?«rEr q?g*ft qr ^q ?rrFq lr qq 
^ qFqFrrjq ik qr^T qqgqt qrt qi ^iqqr | qqr qqrr ^ qg ^ ^ 
qqq?r *?q> qqrq q^Err 1 1 

(2) ^qk ^ qq qqg?ft qrt qt srifT^fr qq irFq^rq^ qq ^ JraT 
|-rqqqq eb'V f^r Jr qrgq fq^pr^Err 1 1 

(3) qf f ^ qq srrqqqq* qqgqt w ^flqrjj ql sFqErr | ^ qr^Erq ^ 
qiqqq| I 
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(4) ’!3?r 5r f q t4t |, f%^r ^ 

STRT^ ^T- 1 ?r«rf^ f^fT fisiOT gi’cr.^%¥i ^sri|^ 
1 1 

(6) ^<h: ^ ^ srir smr 

f«rTiT wr 1 1 

(6) JT^ ^ ^ srpt ^ ?ft^ fw sr^Tf^V ^l" ^ srr^ Jr 

^err 1, 5r|r «R % ^rw *ff *r| fJr^rsr ferr 

mri I 

(7) JT| ?r(rT ^ ^ p ? iT5r p ^f?tr 'Rraf 

^ ^ ^ ^ p: ^rorr 1 1 

qpr % p ^T wrfq^ ^r’rs!? fi?r qft^nir Jr ^fr it 3<Tift4t Rrs 
prr 1 1 ^ 5 RT f §! *rr^ ?r «Tcrr erJir f^r arrarr t, iSt:- 
¥r?F?^r5r, ?rr?J i ??r sr^ 5rck Jr ^iJr 5 jt ^ ^rnt ^ 'icfT 
5?^ artr m^rr^V ^ ^r^r arRrr 1 1 p ^ 69 srfinrra irT, 8 sfe^rer gfcrr 
sTfafiPT ^ Pror^rr arrar f i *nR ^r sr gt at snsnfT ap 

ft qra^ ^ ftr^ ^ ^rar t, srPc ?a# gff cn> it a^oT 1 1 
^ % ?Tfcrftw pi^ Jt f5*ra ^rw 

(Liver; % sr^r ?ft iterr f i ^ ^ ^ Bacteria ^ otT 

it# i PT s'!d)>a' ^ pf !nv#^FW a’ii’ it^ 'nar, # 
girPiar 4t*3# | ^ f^unc Jr 'ip^,a|T 'R *t| ava ^ ^ Tftalaa 
irPr x:f|a it ^ir# 1 1 a <?% |^ ataa % ^ # a# sna 

(Large Intestine) JTiat a# IT^ ^ ^aF?iaa<Bi^% 
aa ^ pRiia aR aa % aia % arp ’sa# 1 1 p aarrc a# aia # 
faaaa feaT ^ ara Jiat 1 1 P% afafes 5 a^a al aa aaraf ^ 
ar#^l'arf’caatat%aa^aipraana#| i p aat% ^ araT, aaar 
aar ^Pcar # aaf^ ^ar 1 1 

STRTRn^SIP 

1. raawa&aaT?^t? ?5#afaffa®praf#5P^ ^^aaa:!^ » 

2 ipr # Taar arr aafa faa alp aR i 

3. 5 Rk Jr FaaFaa aaraf aft arp’ faaaaaT a# aiaaaa? t ? 





(Nervous System of Man) 

^ srfiFM f 55 51 fa! 5ifcr5rr 51^ 1 1 JTf ?ra- fswut 

ir 5r‘5ff Ir itat 1 1 ?rf%5T VJ 5f5ff ^ jt| Fssnt wrg; 

HWR % STTT 1 1 *11 ?r5«rr!T 5f*ft ^rt ft FsBJmft ^ ?rFTtr 

^ qf *ri5CT ?f^5=q- ^snFra- i?f ^nr 5?^ *iT**r | fR- 

ROT Rit sNr STRiTT ^ RT?^ I 1 Rf ?f5«OT fJnt OT^f RlftT RT SIOTF 
5*1 fOTOTT wr 1 1 1 Jr SRT 5fV tft gRisfWi fteft t at aairr Rar fJf 
p5a OTt tfnjj OT 3nar |, Rjff ? faia t^R? JTrr rir*i ^sng 5j?qTa ar 
!n?r a^ROT (Nervous system) |, 5 ^ fJf FR^at % aiRf *ot Jr ft 
OT a?3 % Frot ^ sot aro ^ar 1 1 

l*Tr^ Ritk % ?r5ff % jh^rt (Nerves) 'S5ft 'cpt |, FsrRRa 
^ aiRfR 5 §FRr a«rr RfercRT (Brain) JritaT|i *r R5r rrt rtt a^Rr 

RTt % OTR fRT^ Rfer^F RRT f55 ft JOTf % RfRT^ | I Rf OT a5RIRf 

^ Fibrtr RRat 1 1 R| ?f?RTR OTT RffRTJff, ata %ar, 

qR aa^, f^R mfR Jf *?Rr Rf^cr a*RfR ^arFia R^ar 1 1 Rf a^R^R 
<5R) RROT RR ataRR (^-RT^ftaR) (Oo-ordinatioD) | i 

RT^ aRRiR % ara :— RTft a^RiR rotr: ^ ar*fr ^ rtct rrt 
|— ( 1) %rgtR Rrf)’a5RrR-(Oentral nervous system) Faa^ af^a 
(Brain) rrt gf5:RT (Spinal oord) |tt 1 1 (2) rF^rTr Rift a^RiR 
Beripiiiral Nervous System) Faa% *r aa RiFfRT (Nerves) 
’sN^ 1 1 R| %fstR Rfflf afRTR Jr Frrr Ri*: atr^ ^ Faa Faa arat 

^ Ri^ 1 1 

%5^R a*5RR ( Central Nervous System ) 1 (a) aFfacR? 
(Brain) Rf R|a ft Rrlaa aar aaJT aFaR? afcR^RT a a 1 1 ai^ Rrrtt 
'IT RfaiRT FRaaar Raar 1 1 wurjI r^Ir gr^ ir rr sFirr Fsertr 
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1 1 |ir fdt % gRr %?rl' ^pt % 5?:^ qfl' ^[gfir qg sngr 
ftrrg)- 1 1 ^ pfeg- ^qr t wi Tfgr 1 1 g| ^ F^cfernl ^ 

Tlgr I 1 JTf feflr gig' ^ qgjf^ | g«rr sPRT 



( Piamafcter ) qg ( Arachnoid matfcer ) 

1 1 fiT Fflfrprt’% ^ ssg TO T|gr I, ^rfersqp ^ ?nfg # 
1 1 ’ftwr t?g grsrr to tpt t ' 

I ^ % gT’tr Rf^f 1 1 ^ m ?iT«rK 1 1 

% gra ^RTO ^ ^r 1 1 ^ ^ ^ 

sir srfV^ir ftgrr 1 1 srftg®^ ^ ^ ^ 

l^rrt — 

(1) 5 ^ TO ( White matter) — ^r to ir^g 
gg spr ^gi 1 1 ?^*r ^ ’flip w'V I > 'Tck % ftfTO ?r>fl ^ 

^=TO ^ 1 1 ^ s[»T (^®y 

ggf ^ ^ |?fl^ ’Pf ^ 1 1 sriT 'K sRk gfr gf 

?rg gg| ^ I g^r g| to gfg t t ' 
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ft ft 

(2) ^ ssn ( Grey matter )— Vf 1 1 

irF^ ^ fFs^rar w I F^rsnrr ^ wFsrt |, 

sq^ 33^ ft ifeiTH ft^rr I fferoi ^ «n: Pnf k 1 1 i^rr^: 

?rfe 5rr3Tt JIT =fkr| *iT ir^ 5Tft 'c^i I « JT| ^ 

^fvT sr^V spt jfWt % ?nnfr r?^Tl ^r 1 1 ss'it gftjir ftst 1 1 
#15 m f sfsrjfT ft^TT ffs 5t r^efteTTO^ ^ I ' ^ 

^ Jife[55 ^ srf^ 5TJT f^TJn sTRrr | ?ra:| t’c 'Tf^rr sitoptt 

it toI 1 1 JTi Jif^t ft5J: w ^ ^1 1 1 

#385 5 T WT ( Parts of Braitt ): — Pi'WiF«iR=(^ =qrt 
3nrl 3t2T JiJiT t:— 

(1) ^ JrfeRT (Cerebrum) (2) ^ *TFf5iGqj (Oerebellura) 
(3) ^ (Pons) sfk (4) qftq5 (Medulla-oblongata) i 

^ JTferc^ ( Cerebrum ) — jt? 3^ wft if ?ra¥ ^ ftai 
1 1 *t| ^ if ^ 1. ^ ^ ^ 

qf JT^gGcp ftar 1 1 q| tm[«r % ^ irpft ^ erar ^arr f, ^ft % 

?fk «njf jftmf % ^q if ftgT 1 1 «r^ 35T# jtt f '^F^rzit qft 

f# I 115ft f 3ftTiff qi ir^q ^ ffe Ml 1 1 jq jftenf 
qr^ qi inf t 5i#r irf qt^nf iriti % ipq qi (?q qrl’ 
qtqrf qrfti % qit fp# qi, ^ qRa^ qi qiqq 51 vssa, ^ ifli 
qiqqi^ fqqtFiq 15 ^ 1 1 13 ^ ^inrar 1 5rN% # 5fw w^--^ 
5T ?nq mil ftqr 1 1 3^355 qq mq qp ft ?nqqq5 i?q qnqqr qqqtqt 

qq 1 1 

5 ^ qf?5i65 ( Cerebellum ) — qg q{iqG5 5 qtif q?t iqti Rqr • 
IpT I 1 13 ? 315 ^ I \ jt 5 l^^I^qn 5Tq 51 ^ 5t ?iqqfq 

|qr |, % -33qT, tsqr, qqqr qqr f^iqr qq ft iq qferB^ ^ srgqfq 
it ftqr 1 1 13 qrq qi 5iq 5n% it qqrqr qrc ^rtt | i 1 # 5lf qtq 
ftit it qiqq ^ar iSt ^tqrFiqt it ibft qq qrar f 1 

ctfg ( Pons ) — q| qp ^ter qq qg qRac^ % grq^ ^ 
qti ftqq i|Ert 1 1 p qi qq% qi qiti fqq^^q qt ft qiqr 1 1 |ii% 
ITO qqqq q qiqq Mt qifq 5r qqrqq ftqr 1 1 
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* i?rr sTTfl^ ?f5«rR ^ 

(Medulla oblongata) — ■?»r ii^ ;gp[T 
it?rr 1 3ft 5?«ft % ^RfR 3rr I'tar | i qtfg- % ^f5t gft ssftr fpTcr 
1 1 !T| irF^gsqFr ^ ?nq«r ^ 1 1 

nftcns^f % ?T^— 5# -Frq i?r sr^u^ |:— ( 1 ) ^'t^c % ^rraf 

TC yjf ^ ?t Ffpfw ^r 1 1 (2) ^rfhc ^ ?n^feift ?rt ?i^ 3rjr5r m\ 
?rR *rfer33r 3ft srp^r qr^rar | att ?r^ jit 311 ^trRT 

1^ 3>nf 3P^ ^ err^rg' ^r 1 1 (3) iiFfac*- % f^pq^r niiJr ^nctJ: If 
^Fjist 3rr3f' % fetf f?r«iffer 1 1 (4) jt? i?3r g*r |Jit ^cptt ggrsr ^f^ar 

1 1 (6) 5T| I'fijrjft 3ft ^f^rFera 3f^ a# srtr ^irFag 3fi7 3 p^ ¥t ^rFaf 
siaia 3i^ 1 1 (6) ?at % gi^r Jima Jf 53 ^ ^tFu. 3?ist itat 1 1 (7) 

% FaFjpa 3uif 3f^ a?ra 3rft?: 3ft a^ra^ar Tfaar 1 1 (8) ^ 

F3ia?t ^ a3fTfc Ir aa¥t ^srr 3fw 1 1 

ggRT (Spinal cord)— iii|t sfFfrr 3fta3> 53 a 3a5ftit3r?: #??t 
% 3 ^ % & ^«TT (Spinal cord) % 3 a ^ argfc fa3f^ | 1 a? ggRT 
fjte 3 ft Jr ^frF^ia 3a % Fa3rer?ft 1 1 a? 3f<ta 98 ^ aia't 

a J la at^t ^tat 1 1 a§ 533 % at% 3ft ak snt-si# ^ aifajft ^ aa 

srra't | ah Fb^ ah 31^?: ^ 'Sa arat 1 1 af a't ^ FaiaFaFaaFaipFaat 
aitr aat Tfat %— 

' (1) c!TT#5:^ g«rT (2) ar^ifqa 

^rt FaiFfaat ^ 5f| ^ ta? faaar | ' a| ah ggfar Jf 
Ir s% 3fh Jr fa3>5ra't t, tr3T fgfar % aa^ aia Jt aa^ aar FrijJr aia 
^ h3f5h artr anr 3ft aainja 3f^ 1 1 aftaiar ^ Fa3r5il-ara7 aihjff ^ 

12 att I, Fa^t (Cranial nerves) 1 1 la^ at araar^ 
arFsat iht |, f«5 aFawril ^at t, ?fh fas faFaa arhar aTf ^h't 1 1 
af arFfar aha aa Jt 3|a 3ri: ah araifa aa !■ ar# 3rh ^ a|ia3f 
gth 1 1 a| sftaa 3ft atFaa Faiaiat at jijf a^a & aaiFaa aruft 1 1 

anaa aaai ahata ai?t fjFaiat—fta fcFa % hh ah ar»h 
h ah T? 3 f aRsar ai?!, ^a ^ 1 1 a^t a|ra3T aih a^ara | iia ^ 

Jf f 3 S^ ^ aT 37.33 ftaa |, ^ waa aih Frtria^ 
31 ^ 1 1 a| h 35 *=aT aiFaat Jt Favr arat 1 1 ?a^ ^ ardaf-arKtar ar^ 



• ^ 5Trflr ^?8rrfr « 
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^pfRT*! ^ 1 1 *11 %feJT snft W5r 

Jr ^l%?r %asn ^ *iiJ 5te l^rr 1 1 

stfelt^ FsEJir (Eeflex aotion):— sr^ ^ l»r fqi^ *ijf srsg ^ 

^ I at |*r sprar ?w I sftr ai ^ 5ra^ | ftr a? 
!r5?? afg »rjf 1 1 af ^f a %n srRriPT SRr iM | i ?a- ?ra ^ faar 
fe ?rf? afg »nf I, *rftaBqj 5Rr a ggsrr cfqr «T|aaT I sfk ?4t % 
?i^ |iT aa 5ra% I— ai ^nf faa sf f?a laa | i ai ^at 

aaa a^^Tfa | ?fh: gg^ar sPTHt srraiari^ arf^f % sra im ^ 
ata^-fisTift ^ snlsir | f% §T«r |amt i jt| ^ f ^’r ^ 
itarl I 


1. aift ^5TO M ^ I, ^ ^nf ^ aw ^ fm i 
% agnr % aft w ^ faa miH!^ aa% snfta fti€ i 

8. siftr^ ^ far !r«f I ? la ftsar ar aar a^ja | ? 

4. aift ?ftaR Ir ^trt aar ai?j a»a?a I, ftrearc jaa ftr^ i 



!r»r | aft |?fsjf%^ w i ^ qft 
^TT^aBqj ?rqj 1 1 ^^srg® 

?f»r sr^R |. — (1) jjt c^'^r (Skin) (9) sr^^fezr jtt wt 

(Ear) (3) m srr^ (Bye) (4) jrr sftvr (Tongue) 

(6) sn^feiT qr ?rrfr (Nose) i 

wiTPjii* [ cgRT ] (Skin): — ^ ^irnr glcf 1 1 sg^ snw 
& icf, ^ (Epidermis) | usnr |[5 rt fu^ t#, ^ 
(Dermib) | i i^rtt vi itar 1 1 frF 

STR f?r 5^^ % gRT sn'g 1 1 ?^r i^r ^rrfTgiit ^rfrir =gnt 3fk ^ 
^1 1 

(1) (Epidermis):— uf ^ ?fi> itat 1 1 

^ SR ^ ?r 1 1 ??rf5n? aw’c)' uu? q# 



■=-*ppr ^ ^ ^ 


ftdt 1 1 ?*^TJr R «r| ^p- ^ ?!fg^ ^ ftsfV |, ' 

^sn «rrfk R I ^ ^ 1% |, F^ (Pores) . 
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^ 1 1 ^ ^ ^ 'R «jr ^ ^ 

^ 7?: fwl STTiR W 7?B ^ff? fiTTfcraT | I ??r^ ^ % WPT i)^ 1 1 
TT «B 5r% % 5?o- ffflr ^Ir *[| pr ^ ^ fl% 1 1 

(2) <sm (Dermis):— gp Tcrat p prair f'^'V 1 1 
^ r^rg^ fl- ?r^«mr Pm^fV 1 1 7|^ irf^r ^ | — (Sweat 

gland) 5 “f 57^ % 3;<n: ?ra- fpet qr 1 1 fff ?rP«pft Ir ?it7 
ffw TTi*? ?rsrf^ 'i#n irrp ^pr 1 1 iFtrt qf^r %7r ^ 1 1 

71 (Hair glands) qrprrffV 1 1 c7?r 7^ T’Rft ^ ^7f% ti# | « 
7| 7T5r %5r 5f5«rft (Hair follicles) Ir ecTwr itTr^ gfT^jf ^ f7^ tt: 
Pnrr^r ^ 1 1 ^rm fl m«r nfsr ^Tr |>dt t, sit %7r 

TPwf % Tie- ^ I, ?t trqr %$r % otr 77Tsf ffi^srar 7pT 1 1 
71 7 TTsff €t ^tTsT 7^71 1 I 5 ^ “TJ? JT Tftf?: TPlTf (Blood 
Vessels) ^ ttRstcT Ti^ft f, wt it ^ 7r srgs TtB qf7T?ft 1 1 
TifeTl ^ s4t 77 ^ Ttp I, pRtr ¥7sf fTH itcTT I I 7^ PfTSft 

71 RTT ft T^f # it^ft I I 

TTTjifisq 7T (TSH) (Ear)— SR^ft 7I7M fit ft P ^ 

^ p ?l^ 1 1 71 stPt, ptI (Sound Vibrations) % ^ Jt wr-tiu 



ITT if <B7 Tldt I, sflr pl^ TTTJTS 7T fS'777 7T 5II7»’C STTOdt | J 
’*!i "R 71 SRIPR PT ?7Ut |, P Si7P7 % SKT T^jf 77 ^ f?T 
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# firSttr sn^feiir * 


‘nf'ytfTt (Cohiincllft) tT»rar ?. i 7>Tlr si^r xr? sTvrr niH 
fr «i?:?r qi^rr ^str-^str tc ^ srenir ?«r?r sw snuR 

cffgrft ?nTi qRiqn: nft Pr^ay T?4y & i aift ?ir gaif qamS i 
»V q<yT nfy nPa, r?5rr (Direction) a*rr qrn ^ qa nft 
srw jfjar i ngcq <rr q:R 4ya nnfi q Prjnfqa tgar |:— 

(1) grraxy 'TFT (External Ear) (2) nt^r tft (Middle Ear) 
(3) T'yax’y Tia (rntorn.al Ear) i nan 75^1 Tia axal tV srgr 
ir anr qranr Ft^ F^ar ir sit x?"! ^ «airr ala Txrar 1 1 aejirrij 
H a'ya ^Fjar 3 ) 3 ! ^ sTTma T'lax'y tft a-T ^ qra'y 1 1 

qi«T ^ ara tfi n trqr qrfy ^'aFaa TirFaar (Cochlea) g>fi | 
FsRTT'y a^nrar a rax aar aa ti ala ilaT ^ 1 

xarMfaa— (qya) (Tongne)t— maa a’la qfy afiaar ^ raia 

TT aar amar 1 1 agnr ^ 
sfyvr ^ si%Ty rara T%aT 
(Taste Buds) ^ |- 
F3 ft% arxT rara Traar 
aaaT ^ i ?a raia aifaay 
^ sj^qry raia Tlaiq 
( Taste cells ) faaaia 
xgat 1 1 ?aaTfyaiyaTsff% 
faa?r aifeat % a^giy 
f I x^ l-ftra^ ^ aff 
xaia ^ SxrjT'Jfa afe^r , 
ar af^ I • ^ 

raia arr sriqia ^ srrar 1 1 ^ axar-sraa rara tt aar Rr^-Fa^ raia * 
aF?aaf am itai 1 1 

5ji^fjjir__(;njp) (Nose):— la^ Fa$ra aR'yarairr l-faa^ 
% aau, «Plar^ srtfa afl ax fya> Rn? 1 11^ ara Sf fS 
Emj ^ 1 1 aaai^ % a?3 aa Tlarrsfy % faa% M ^ ^ 

1 1 5!^ arxT faFfarx ^alq tI aa arr aa? srr qral 1 1 af aa 




f 


# sn^FfgJiT # 
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^ ^ S«r^ I > ’Tf ^ ^ ^ ^ ^r AH 

1 1 R-ffTf )T JTi srfxB g|?r 3rfV^ ^al | i 

g?^rfOTf--(?if«3') (Bye): — JTf ^ gfcr t ?r’r 1 1 

15^ w 9f ff ^ «rr??ira' |, wl-F^ % sttct fr ^ 

?Rlt gfpF % fwii ^ ^ l«g-^ srswT 1 1 

srraf ^ ^r % f5n? 'TH^ (Bye lids) !fk (Eye lashes) 
jftip 1 1 % 3;qT (Eye brows) !!&)■ 1 1 |JT f5r % ^ 

srife ^ ?fi% gi^T T?Tr ^ t, nT^^jRjerr qf^ <n: ^ 

^ 1 1 sr^qr q^rqr % ffl% qiy srtr q:qi “q^F^r 

(Tear glands) ^ |, ^Ir ?r}^ fir^ 1 1 5RTg?ff qn 5TR> ^ 
qq: ?r^?rr sns^fl (Tear duofc) ^ 1 1 qnfl qrift ^ 

# sTi-^t 'T^'V I « 

if cN <rF |: — ( 1 ) *17 

(Solerotio) (2) jtejt q^5^ *rr ^t?Tq^ (Ohoroid) (3) q^sr *tt 
(E etina) ^fwrr 1 

qT?fV qTRT F^qrF^ifeqr qiir ^ 1 1 wr 



qir q'frr ^?rr |, sft ^rrn: ?5^q» 1 1 ^ ^ 

^ I, 'TPf srrii' % ^ vn*r qr ?qfqr ft«rr |, <?> q^rfw (Cornea) qj| 

t 

» 

\ 
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^ 1 1 ^ fiT5fV|| ipr «ra5ft « !fk| 

TO (Oonjunotiva) 1 1 

^ JIT gikn?? i|r ^ %f^T?ff w TT^ 5rB f^r ^ 
1 1 *irNft ^ ?t Jifl’ Tit iicfy 1 1 ??r^r Ptot ^ Prirf «rpr 
^rsJiT (Eebina) % Tr*rr ^Tsr (Eye ball) % jm 

1 1 ?rJT5rr ^jt (Iris) jit ^jqcTRr ^isrrar 1 1 
^ ^ fff^sRrV?: (Biconvex) itcrr |, 5Tr% jfk Ik fPn 

% cgPra TTTXT (Pupil) ^ 1 1 

w ^ tfefrr (Eebina) ^gf5r%^sft^ 
pTfif wr 5?fl' ^ ^«rr 1 1 5 ^ ;rr#t ^'t^rr^' (Nerve Cells) cnrr 
*rr^ (Opbic Neave) ft'srcl' |, sfr PiS 5 ?r irpr &■ ffi^ 5 r 
«iTal' I I sTfT % ufGSft jnfl" (Opbio Nerve) Prorfy |, ^r ^ srfcT 
(Image) sTfl-^frcfy-^ ^ (Blind Spot) ^ |i 
^ t %ftr % qll[ ^fcrr if % Tg^f (Yellow Spob) jff itcrr t, sf^r 
^r^tf ure f%Jr 1 1 %?Tr % snl- ^ Jinr 5 m ^ (Aqneous 
Chamber) u«rr 'fill ^ ^ (Vitreous Chamber) 

I 

1 . ^il stra' q>l ^ ^T guli 

TO I 

2. ^ W *^JT I ? % TO W fTOIJjr I 

3. % fiju?! ’HR I ? toI TOtI % TO fWRR ^ 
TOWil^ I 

4. ''RT5 '!(P«r" I iTOfT TOr gqjik | ? 





?rsinn 

f^— TIT^^ giTTST m R:^ STRft l|, Rf HJTM flf ?)■ 

?R| ^ JtCt fii’Tt I I ^ ^ ^ ^ 

5RR«R fMrR ^ ?rTjiT?r i1«ir R??f[ 1 1 f^R ^ 

^ R>f ?r«rlei; sq^og 3 ^?: ^rstPt? ^qf^sq q 3> ?i3^ ‘R 1 1 

fJ? sq^jiRi ^q!?!q 5^ HR I HTRatf^T^ ^ 

^(3% % qsRT 5Hra>»ra ?qR«q ?r ftR ?nH5ptq; 1 1 

arfOT5( ?qR«*r— ?rq% €t 3®s ^ 

I isql^ira wpit^BT^rHl ?r=Q^ 
% ^ S’pR sth’) ^ 5'Efl ^Rf I 39% ^R, ?iT<§r, cq'HT, g'f , ?ici 
HT^ R3 srrRf^^ ?r'H 3n^ 1 1 

9rnj5r^ ?qif«q--^(^»ra RRsq w sqR ier% % 9i*r fl sih 

?rq^ 51#, *Rft ^ «iR ’CSHT 3rR?H'fi I 

H5 Hwl 91^^ ^qresq ^ 3r(^ 1 1 
R%R9Rr?«T^% 9HRqiif 9|%ll%9 t ^ # 

RW 5C^ ?ftq 3rq% 5qRR ^ gni# % f$r% q>^ i 9f iH gift 
5iR^ I f% «q^ RRsq %t q9l% 3& g^R% % ^ 9q:[t, qi95Rr, 

sruR, 3n^ wl9 ?rRm 1 1 ^9%% q^qi ngwr %r ?r# it R?*r 
% f?r% f 9% 9MRr PtHHt it strht 3rrq^ 1 1 eRRqraqr 

^ i^H ^ 39q»r qicR ?rRt |, ctf%9 q|9 ct w itn 
t it ?9 ^4} w ?rq% 1tPr« itq^ 4 3qit»i q;# I, ?rq:h hi wm- 
?Hqi I f% HHqjT ?t ^ % ^rr ih i# it %■% =HTf|4 3Hit f^- 

149 ^q % 5qH|K 4 ^ gif|^ ?rT|9t% 9rsr giHigq^ 

^RT 4t IRift 3rt^ HH HRt =HTf|% I 

arfeTHcT ?9rnprar % f^St f ^ ^TRIHfqfj ^— 

1. (gqqf) 

2. sqiqnr, ?rnjtr gfN: (nsf 



162 # # 

3. 51^ ^ wt 3^ 351^ 

4. 51, ^cT sri^t m 3R'5b1 

6. 3lfe, fR ?! 9i:it 5RT 

6. ^ g<?:tt ?Tht.3e^ 

7. m (?#) 

?^m— 5?riprer ft % ilr^ sr^f 

•R'fSar sTf 1 1 ^ I ^ jfiM t 

srasrar sFr sigw t, C€% f^dcr t ijgRr ^ # t 

1^ g^ ^ OT ^ t, 3g% *ft srf^r^Q? *p^ lit 1 1 ^fs?! 

^ «rRa H3«fr # si^ 1 11 r? ^irdl I ?rf^r?a^ t il snt 
R5r ^r.^ 3r5| gFift« ^ 1 1 ?1 5^g t c^ 'r qtlR 

wN: % ^s’lr gtfr It snt I ^ ^ t fSrat 

% ijSfa '?irsf 'Ttlt % ??T ^ ^ l?f^«r '?it ^ inw ?r(1? srt? 
Cl>ft RraR It grar f i *ri nr g*f1 srtgt f fis ?rO^ «i!1 r=^ ^ ^ 
gfl 3nt at m ?*rR 3^93? strar I 

It 151#, ^i|, #?: srr^ It grt 1 1 |tt ir^R |T s’li 

lia, ^i?r # *ifi 5 ont at at? tn saR it I, 

^ ^<1^ % aRtft? a’tt ?T a^it I'lf^t 
w srpft I 

«nu R, aiTW ?ih: ftsn — rrpi, «fRFr ^ ftsTj^r gf^ ^ 
g|wr«rer ?p% ®Eil3r*ra % lal aft ara^^i? 1 1 «ii ig wft ^nt 'i 
t *iRt ^it ai# rrg^ ?r ?ri^ t H|t a# ^ atfT a^r '■ 
t t srI? ?i4 

t 5 h 1% ai? tf 5cit aiir iig®^ aMtt lit I af^r??R ?i^?igrRr ■.•i 

^ tt t ’!I| =ai^ t 31# rt3<#t eiiRPT ?'t ?# % ?R3ril % 

itai 1 1 5#^ % ^ ^ ?t ^ •? 

Maa ?^t % a*rr « ^ ?Sct 3^1 1 3ft#5r ?^t % j,. 

ftafta g!3 1 sJipirtT ?^3r aR?3? I ' , !S. 

5jnzrm m *?|r— sa^w ^ ?!^3r aft? 3|<1 aia 3 r m 



strD I ^ ^ iri'3 t1% witr ^ri^^sw ^ 

flai 1 1 

2 . ^ ?rgf 5 *if ^ ert g«ir 'ipft % 

Til^ wnft 1 1 

3. ^5r tl sTRTf I f%«?r ^ inir ^ 

^R 315 ^ ft fJr^r mm I ^^rlr ^cqsr || ^rifflrirT n't ctIet ft 

?ri^ 3 R ^ siiat t ^ t q^ jw *£ 5 r % ^q ^ u^t^ ?t wtEr Ct 

^ qiq ^ 311^ 1 1 

4. ?nm!Erq, 3tf& 3^ ![r^ % fat ^rf^rq? m 

qqq I qr^q-f^JH tft^ ^fdt | I 

5. qr<k ^ iqfa ^i^4l m ^e flat t ^ ?rf^r«P qJTtr 

q;?^ ^ q^rrqr m a^Bar 1 1 

6. ^<k »1a q;^a <far | ^ f q ala iravrar ^r qi?& 1 1 

suwm % sr^R Fa?w— sqiqifT sa^qi q^R % fl& I, ^ a^l 

3 iq^ wq^r aqr qi^l^c §f^ar % ?rggR trar =qif|^ i l^t 
% [^RTi^ % ^zqRT, fT^t, ^[Jia ?it' 2 [ t sit q- %q^ 
aq% ^i<tK qiT fqqiia q.^ | qfs? 35^ a^q gialciT ^ siasr f I qt 
S^qt % Efqrqi jft q;q sqrqR |, fair aaqft qr^ fspa aCt 
qrdt I qftr gsi ^f ar 1 1 

qqiH, !n^ qftt ^T- 5 RiaR qrq qR^ ^ fq wa qq qigsra 
I ?qh: qf qqna qf^sra % qi^Rq^q awsr it% ar^'t ^rltftqi si ^ 
% q 5 Rqr ftclt 1 1 al^ fa sj ^ ^ qfra aqa SRr ^ ?r^ a^ 
1 %^ sti^ tr faj<t q;iq ^fqa q;a ftat arat I ^ fa ifqqa ftqR 
^at qiia ^ ^qi ^ att qs^ a^ !> q^tf^ aq q^a't fa €tt ^ra qs^t | 
^ f ^ ®fitqt fit sa -51 % qfia aat 1 1 faaq;r ^ qrf? ^erar 
qrrqfqq; ^ arai 1 1 qf qf?q ^qa % §cRr aif^ ^cT ai& I, irf%a aq 
qifeq; q;i5? f^qr arar | ^ qf qfr«f srfa^ fq>5r ft arar I qfk 
^ =^f% all a)? qrlt^r % ars^ | faMa ai qrltK ^ ^f aigr 

t, ra^ fa aara m srgaq ftar 1 1 fal^ fa qfra ^t % arf? 
grma ^ ?Tfq?qq 5 ai ft 1 1 1 qrr^ia a qf qqra 
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* gpr * 

^ % -:iil? ftqsrer f^qi sfrar 1 1 ^ 

?5|R®?? % sjRW 5k;?i ifl grja 1 1 ^trut ^ 

^fjl ^ fi?5f5TT I ?rr?riT ^ siqiy rt't ^f^rql ^ ^ 

m srra'^ I; |^ gfg^fi q?«Ta si siitft | ?Sk ![r<\? % srfJi^si) 

Tffisf fri5c 5II& 1 1 gn^iJ? ii'k & st Prs^r 1 1 ^ 

ir^ % ^RcT, ?r^ir S^ll?!? WR ^?fT I \fJT m 
=9rf^-, % tci^ ?«iR 3ira <TR 0 gj'^r iIhi ‘^trri^ ^«if?r qa^’i r? 

=giri^ arfe ^ «>?g '^R't alK I 55 i^i RR tlfft I r^#ii Bi'K 

ilffr ?lk ?rf^rf gorpw jt H^r =grrs^ 1 gw s'l ^ = 1 ^ 
glfft =gii|^ w¥? sg^ sra f^r?5f1 it ifw ^ sT 
1 1 fr gw lO fgf?-w s)gi 1 ?1 ?R-?v gi?r 

% 2 fi 1 ?« ?V“^o gr^ % ^5=91 %1 s. sr^, g^r 97^ 

glRT ’gifs^ ^ is: igeq % V9 6?f^ strw? 1 1 

gmf sfbc gn^sr gsnf— w' % ^ral ^ 2?!f 9»? 
gTiFl 9R feg^l gg^ gj?r>f) g ^ g% 1 fS5c % 9t5ft ^ g'frt gsl 
%1 gi^ ^ gg# tf^WI |1 gi^ | ^ < g& wl9 glg^ s) gi^ t, 
^ iml feo; 9|g ^ grag f 1 srgi^ % 9 m1 ^ 9 ^ ^rr^ ^picft 
I gqr gg% f^ grrf^ 9'5C Sl git I, ?^k ?pfl? gl «fw'1 9ii? i^rggr g^t 
gg?(t ^gt |g lO g*R ^ H git I, fg% f^o; S# egsgsr 
gr ?j(T E9R grrgwg 1 1 gigg t ?gTg 9Rgr gifts: ggr f^^ 
1 3rs^t tgr grggr gi^ g g'*ft ?nf^ g^ gifts: 1 

«nip gf ggif— ^iw ggig ^ ^gR 9Rt ^ wgr Jff 9?r irg 
I, ^gftrs; cg^fl ggit jft gfg tt sTRwg 1 1 ft gp?? g^g gpt ^sgr 
gifts: gstf^ gi^ Dt t gg% ^g t ter w gitl 1 1 gs ^ gigg 
grr^ % gig igrt ts t sf 'gtf I, ggi ?itg <lg g<wi g? st ^sR 
ggi ttt 1 1 f^^s; gi^ g?ff ^g1 1 g^ gist gifts: 1 ?«% wfefeg ■ 
# ^1*^ ’'t gCf t *f1 gt ^ 1 1 

g’]|, gfg gfgf ^ gsnf g^i gggf' gw— 5g^ g^ *t 
wfJigig 1 1 iwt glgg ix gi?i ^mrag (Stomach) ^ grail i 
3?l5rg % ^it gl ftf^ s 1 1 Twa ?itl sri iltt 1 1 gtt s? gJgg . 
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# 5^iFScq?rJr * 

^3 ffr?T5tT I - ^0^ ?rq3r ^q ^ar 1 1 si^i 
ql37 5) ^ ^qRT airTT “aiff >ltsr;T Wt ^ K stRlT I 1 

wfs^: 8Rqj |JTi^ $3 I — ^ qi? ^ 

?rRi*r qR I a*rr ^ f I ^ ®i®’‘ 

3i*r qi nR[*ft ftR qsrwi^PT ^ siiclt 1 1 q| 33 qlsR f^t^rr q^r 

I sik 1 ^ 1 1 fsf^o; qiat % ^*3 qsqjt ^i 

qrfiq:- 313 it 313 33 ^ 3q:it q^r & 3if|3: i ^1 3q^ 

3rf^qi3 1 — ?Rq3r iRit 3 ^ ^ ft 3rat 1 1 ?3%q; qiJrt 

qq^E qr q^^s ^fir^ % p^ ^ qi^T 3Ti|q: 1 

|qr? ?r<t^ ^ R 33 3*ft 3rngft^ sf^ft sft 3‘Eii qfs 'ft ?nq?qq> 

I, ?3? 3q% srf^ijs Ricq^ srwtcrq I, q=q1f% ^qqr %t 3 t<) l^r 

?rf3^3? qfi q^ 3?qsi flcft | I 3313 flat ^ 3? SIT3I^ I 1 ?33 
ffqiR qt3I^ |3 qt3R qzq> 3qsft I I ^ Si'S % f^ 3lfr qi3 
iqRI 3Tf|3 ^ 3l33 q|a f) ftqa ^3 3:q & iTqi 3lf|B: I ?ft3- 

311^ ^ qRl^ ftftf flqr 3rf|C!; I qpft qjT 1^33 Ht % 3iq; 3^ 

3131 ^ flqT 3?^ I 

3f^, ^13 3 qrqr qit ?nsTf 33r 33 ^ ^r-rqnR)— 3| 

I, qf 3|a <3^13 ilqR 1 # 3|3 qar ^ 1 1 3qnt 

q|t ^ 313; ^ 311^ 3i?r fi 3131 1 1 3 ^ ^ qqq 

m ^5Ri 331 ^3 ^ qtq qf 3Rr fs^t 35«q ^qt<t 1 1 qr^fl ^ qiiR qir ^ 

3;?I3 3R ^1 1 q^ q|3 ^ fWft fl3T |, |3 ^ it 

fqgr 3 it% kqr 3 Rt 'qif^ i q;i3 3q» it3^ 3r 3 1, 53it 
q^rat %ft ^ qi?5ft xnflq: 31^331 q33 % qR^ 
% qii 3^ ^|3T I, fii?ri«ff qiR # ^(^ 51 3nf^ 3i5TqR 
131^ I, 3| 313 fO 3ri?3 I I 

3T^— 3f m 3if^ #35? 3r'3 1 1 grfisr # s^rt ilt 

qig pR% q^ wfqaicf srif^ 3 ?^3Rt =3if|g: 1 ca% ar3 3ri^ qiat q;3l 
5135(t I , 13% ^q^? # 33 ^ 331 31^?fl =31^0; I ^ # 

3n«3 % ?f^qt ^3 f q^fr q;# 53 ( 1^3 13 (tql 3 qfta Iiqi5c ?rT3‘t 
wiw q?) ^15131 ?# ^31 1 f33^ aw? it aat aa% f^q; Iw? ft 

31# I 31 f%# 3t 3^ qq ^<=333 3# qi? 3131 I WM? # 

e 
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% %q; PI gi§r qr^ft ^ ^ =?iria: trsrr 
iftqRft q3 qi^ =Brrf|i3; | 

qfl' dqnrf qRRft % qRaur % ^ 

|in^ qrfl? ^ % q«1qT qfi? f^^strr 1 1 cq=wr ^ 5)3 qqsR ?r 

JfCf ^ srrij; ^ qfe[ I ^ ^^1^ sfl jjf^jft qrn 

^*6^ qi?fl t f«»ifs.n)gRr?r^?R?t^')^^fl5ncfltlf»ft 
«if ^irrft ^ ^ JTOw: f^q wrw !-?«% sro ?pO? ^ iq’^f 
% ?t»r jftgjqf^ It 5itt I ^ qifcfq ^ qp fl^ I, ^«r 
3i|? JTcTf^ ^Isr qi^qr =qif|q: a*ir qrth: ^ ?|[ ^qf qa: 

awr TOT •qrria; 1 

g?3ff ?raif— w lint 3q^ % I, q| q?q ?tr q4t 

qfq^ t ? ^ f^.a q?R qfa& t ? fiR aa^t I ? q? arft qi3 
aia?6 qfcT ^ ^q?q^ 1 1 aq^ln 1335 ^ ®Blqftaq.q aw^ 
qar^ % feq fqfqr aiar t, a«rr |a? qr'O? ^ ?fiai % rare; Hai 1 1 aiff 
^ ?t«r q;^ qaq ^ q|?pn aqat^ft ft®: itar I, qqtj% a? arq 
?r f t ?rtt qrOq ?f f^«P^ q^^ ^ ^qsq a?r ' 5 ^ 1 % a?q^ 

11-3531 q^q;qfr5c‘*ftai)nr^3rq?qCl ai 

qiT ^qi 1 a<f ^ q ala ^qs r ?rfqqi aqq|«ft ttar I, q=qift> ai sr w g^aroR; 
1 1 a<f ^ a^q aiT ^qfi qfaar ‘aifts:, qqtft* aig aaj? sraasr flail ^ 
^ arq 1 1 ?q| a|a q|a^ =qil|q:i 9:ai ^qfi aft 

qiaar arfla; ftiafl araa % sr a ?i-qar sfl^ aqf ?f all fq at 1 
aaiqi ^31 q^qf! a pf araai 1 1 caftra; ^qfl 'ft aaia^ aga 
it wsk aa ftit Oit arfla: at wftftqj Pwral q?r’ m aaif ^nfl 
# M.a3R 'Ei {^ila a aa a^ l 

aiaaftr^ ?are»a — sqfeiaa ?qR®q q>i ^a % ata aia 
aiaaf^R! ?qra«i qa ift «na q^r wmaq* 1 1 ?qR®q qn ?r«iaa Pfa 
iffR ^ f^qr qna^r I :— - 

ataiM «at ^qi-aw— ^artt ^ ^ 

35 ? a? sals % ^ aim ^ 5qg!5^ ^ aaiar q<3af 

=ar^ aar 3f| s^ it 2[qT ?rr!| ^it arfl^, 
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|l I CJT# *fl ^ tr? gi ^ «irw 1 1 ?«% 
5T»raRr ^|5r ft ^ 1 1 f JT 5ft?I ft f^r% ’ifs 

ft sirII 1 1 K^ ^Irrrftqt ^ ^ RTiwrf^fi 5P:f fJrfftg f ^ 

^rwaRT & itd)l, a*fT a7% ?rr^ aif & ^ crw^ =aTf|^: I 

af|T a«m| :— JTf a^sr a^iwif^sBr 5W Dar 1 1 fa^ f^ 
^ % asf affjft fta'l ^,m ftafta ^sir q?: qiR[ =a!l^ 

^ ^ qf5 ijaa a ^ a% I at ?r aiat ^ rit q^afiia icri Itar 
1 1 qf qqjf srto^ ?qq §a?r qa:^ q? 5?q ft ft a^ar |, ^r 
?rf? SB*! awt ?;q & ft a^cft 1 1 ^rf? q!t aM q:a f ?i-f 53!a 
^ ^aia alfr^ art? a:q ft aq^t % %q; ai%al ?nfs[ 

t? far ai^?f|=ar^ S^ats^tf^a qtaia^c ( Bleaching Powder ) 

1 1 af ?'tai^ ai?r? far | i a^ aiq? 5aR q^ ffissi 

3nar^t ^ ?ifq: % aif^ aiai “ai^ i 

qiat qsT srawr :~faq>t a'sit a|a ^ grta^qq; 1 1 qr^ a|a ^a’s^ 
aa feat jft ^la % ;[j|g Itar *aiffq; i qiffi ^aiai^ ^aqi^q;a 

^sw am aaifai ^ai aiai I, %fea sifi ga; ft qy;ft ^ aaM 
a ijR titaT ^ife5| feaft aa attzi^afr alt >^3 fi enat 1 1 aia 
qijft ara: ar?T fearai 1 1 f < safe q^c ^a afi^ | aai ?ql- gnfe 

at^ I feaft qi;ft affi q;a altq^ ga; tlaf 1 1 ^ft qpft ^ 'ft^feaa q^> 

a^ am^ ^ fear arar 1 1 fad STftfefa qra^^^: at ai^ar =arf|^ 
feal alsi^gft ^ ft aiat 1 1 d qiat q:i g;af aa^a afar 1 1 
qtdt qq qa?a aaarrfegmi a ?Rq g^q;R gtu ftar 1 1 

aat% ^ a^aara art aata :— fe-fqjRi^ra ?fta ?aT?«a aR?«ft ara 
qdt^ grffe gr q^ aa^a flar ai^q; Faaft aiafea^ ®B't ^aRSR gift 
alarRa*! q^ ft? ara q!) ai a% i aia adtal qa ftai dt fad grfaaid 

Ifeaft ag^a q^fe% at?^' qiignaffdr?^ aaft ^ aig^afar 
a% 1 

aqiigf adt aata aa^qiferq;i?ft a qt«a aqqnq fed aid 1 1 
qRR fal; fed fa?T ft sa^fifea fiai 1 1 

a^a^dt a' ^aa :— af aad grfeq; a|5a«^ % I a^q; araa 



* sqfgfJTg gfq- 4l> 


ibs 

9IJT IlHr '5if^ fsTa^ ^ l^-irfere;^ % 
55n?2g ftjiqT q;r tict^ ? ^ ?i% i 3^^ sf^c^ai 3 fl^ft ^tf 
*ft sisfri^t g«4t q^ 3 ^ 3%JiT ?rqqT 5[tq^ q 

q'i) qqi 3%jn I 3a^[ sgi ift sii’ei q5i?(^ 'qi^iq; i 
*n5|? qrqq ^ ^q ^ grq^^ ?qr?s«T «i qur ?r»=qqq qfWT ^qii^ 
f«i3^ 3n^ qrrq^l I^Rtq) qqr 3?^ % aisr sm sirrfl ^ jfl fliJit vm< 
ssqir qisqrqr ^ 5% I 

!iwrraw sRfi 

1. 5qi?«T ?r qqi srfiiqrq |J »c«q.T iricq 

wm^ I 

2. ?iq^ ?rrq?l ?jff % f^u; wr q;?qr “qrllq: q 

^131 ^flq; ? 

3. “sqfsiqq; ?qi?s£q qqfqq q;? q^ ?rq5r/^q I" 

?! ?rrq |g fg^ ^ 3?^ I ? 

4. ^q 5f)qq ^ ^qiw % %5i3 ^ '?\h 4) ?rR[& f(l I, 

qqt? 

6. “?q^ qO qgsqt ^ q’qqq 3 1 q? |, 

qrf^qig^ t ^ qflq ?n»t ’q^ ^ qnrftqf qq^ f’ ?3 qjqq 3l 3%q 





»fn5?raf srs-qw 

^ ^ 5rf^5i»?Tr 

^ ^ Cnrll^ % ^irrftzn I ^ i?;^ qg®*! & ^ ^ ?i>t 

siicfi t 5ft^ ?rw ^21^^ ^ fl^ 1 1 f^T^f % f ^ 

%£.^ ^ ^ I fe 3?l Srit ^ airacir Ir ifl 

^ 0«ar I ^ ^ ?I>T R 35 R % irgEir % m4 # ?it^ 
% *ii M 5(tg-3r;g % i[i^r ^iz^ ^ ^ ft btt^ 1 1 5r^ ^1t sr^ ngsjf ?r 

^ai^R ^?cir I ^ f)>i % r?ei^ 35 % snirr ^ctr t ^ ^ 

si^?r 1 1 ^ ^*i JTt5i?T Jir ^ '?^4! sra vft Tr3«i % ^ 

!T^ sri^ 1 1 fg ir^ irr ^ ^ ^irrft^r ^ «rT>i> 1 1 

^ t f%jr% ^l>ft % ^r4 ^ ^rcfr Ht ttfiT’ 1 1 
m tin inr, 3ql5R 3rf^ crf 1 1 tiPrti % 5nfn qRnnn tl 

cn iRiR % tin ti3> snfm ?l fnt snf^ ^ sir^ I ?9 nssR 

5r53(l ij;^ 5«rfn ^ fnt ^nfn cr« t ^jt «rr& 1 1 ntcft^K^r 
^«Ri, l^r, Is’^Rnr, iic?n% fnR, '^n, 

?rrr^ nfi^: % tin ^ 1 5ft qf ^ gjq^' & f, qq?g 

?n% ^ans sTRntl & ^rin ?JTf^ tr na^n % ^rtl^ ^ srit I 
^ j^«n -Rl tin*) ^nr ^ 1 1 n#Rnr, srfqiRra ^ttR mcf) ^mtl, 
qiqrr *5^?, fi«ft-nin, fTqri sn?:iaiR5 ^-tc, ^nffir tin cn n^R % 
1 1 

stRniln qn tin ^mni : — ^rin^ finr R> qil ^niRnl % 

M ^ srrR ni# nnl ^n n'lnR'l nil dRiT? nil 51 % 1 1 ^ 

nlm^ n? |, 3rn% %^ 5f)n ^ |1 7 : 1 ^ I, f nnsr ?iw na^t % 
nfetln n;n tin ^nar % gnj ?r- flni 1 1 ng^n % ^tl? ^ ^ % 

^ffifnr fl^ I, n:? ^ g%c[ | ^^ f%s7 *ft tin % f^r® ng^n 

^ ir^?r ^ ^ar % n%^ w ^nti I, n®2 

^ nn JRR nR^ I , nf^ fn ^?it ^ qaiw fnsrjft flwTilf^ 

ng«n ^ggr 1 1 ?Rfn;n fw ^ ng^nf ^ tin ^nnr ^0% ?nf^ crnnr 
nsil ^ 3(T g^g'l 1 1 



i60 « TOR?ir 3q% ^R^tr ^ * 

w SWR :— ^3 ^ ^iTT^qf % Riar^ ftr3f^(^3 

ift 30% ^ ij;? sqis ^ ||3t o?i% % ?r07 ^ sr%?r 3^^ % — 

1. elrf^ ?iq^ gq% ^ ^ ^ ^ 

f3T^<3ir. 5053^ snf^ I 

2. 3T| ^ : — 33 313 3rc< fJrw'5r3r | 3l 03 % te® 

»ft 313 ^ I 03 I sOt 3T3 % gRr |3^ 3^!r % 

3rO^ 0 nO?r ^^.3rO 1 1 0*ft % !3i3^, sjjfiO ^’c 3^-^ 0 3't 

, f%2i^ 313 ^ =3t 5nl I §0^ 03 $53^ I, g^rmm*? %35, ^iiSJi=q3r, 

' 3f W, 533^C!:'5n 331^ I 

3. ^3331*0 sfk «03J?r 5RT !— 3^ «3r^, % 3^3 35fi-3Tl& 

3['f; 3 Ci 3r33r «3f3T 33r^ 3r# % jfr >3^ 3 it ^ C3 3^13 % 03 

^03 % I 33IIW-I53, K[513^3T, lOcfl^r, %^?r 83^ I 

4. 3F3^ 0 :— 3fl^3f 35^ q3r*ff 3? I ^ 03 %,f%zr- 

?38f} ?r30 ![r0? % r3f0^ WR*? 33 lo sf^ft, 3®f, g'f 83l^ % a[3 

|%3fl 353 0 ?n5it t, ^ i) 3^^ 33 3^33 8nf^33 35cfl|^ 03% 
f%3W qi53 33t^ s:r3r 3353 % 3r03 ^ 3| 3r 3T^ I I 3(3! 33 35353 3l 
3f%a-3t 53 jraR % 03t ^ lars) 1 1 lO |3r arrf^ | 

6. 3 ^, f33Qj 3RIRr 83f^ 313331 % sRRt 0 *0 ^3 ^Wf- 
M % ^3r % |%% I ^ 3%^, 'ft?rT 533 8n1^ I 

i|5i|5ft % sRi^ % otpt; — 

1. at^T ^33i3T ;— 3353 %3^ srrl^ % 21% 5r33T% ^rfliz: i 
^ 0% ^331353 ?r3^ 31^3 %t §52 353 031 =31^13: 31^ fcl^ ^3rf%71 
3% tl€=T3%l 

2 . 10 it 3n3%t M 53fe ^ ^ 5r30 35r3?0i 0 ^ 8rHr33?3 

qgsqt 0 8rQT3 M 353^ ^ 313 %3f =31^3; 3ft3 3335t %^-^13 ^ %0 
3353 I %t ?13 ’3tf|3; f%0 31 3t3l0 333 %t O it 3r33I OW 

3Ilf5[ 31331^3 8r30 %t 53%3 ^3 %3T ft I ^ “3^5! i%3?'t 1^ 31% 
dl3i)^|0353t35»ft8r30 8rRft O*?} 0 S3f^ 3^30 ^ 333 ^0 f 1 

3. trO it ?n3ft ffil 53lffr %I ^ 3f30 35i 33 iJ g% §3^ it 



* erwRm ^|Ji, xr(^(tsrMr # 161 

f ^ grpT % f^u; fat sqf^q} % gr^ ^ il ^rr 

f|»I % cTf^ir sr«5 tl 3ll^it qf qf qf^qf 1 ^q % 

cPpT sraff It qra: ^ ^ ft % ^Iq % ^ ^ 

qFflo; qqtffi q| gxif ®q ^ 5}« q ft qf? g^ q^ ^^qr ^(Hq; i 

4. ^ ^ ?gT 5iT'? q»q? ^ ff^RT gs: i[qr 

sif5[ qfqr qrr^ =qif|q: qrq ^ 3iq qtei ?rff^ fflll' 

gq 5R? flf q m q% ?q qra ^r tqrq ??qqf qrff ?: i 

5. ?t»ft % qqqt ^ ^3qqlq % q?qrq it fi>4t 

fJr^wqs q|rq ^ ^ qf§R[ qr^ j M % qqt ^ ^ sql^q ?rr^ t 

m ^qr qf q M ^ qrqr qrflcc, it & qri^ 
^ 3ciR ^ fW) ^:qq;rqq> qm ?t qife qt ^r 
qifeq; ^ qt ?r'q if gst q^ qif& qif q srr^ & ql gi^-TT qrflq: l 

6. M % q^«i^ qRTf qtcT qicrqR ft cftq 

qif|q; fiR g!t f%qt qq^ ^ q«rq[ ^qr grriQ; cdt q^R ft4} % qr^, 
5*5, «rrl^ % qrift qpqqt ^ fti^t 5 <r^ ^qt qrqqr qtrqq 

^ ^ q^qi ^r ’qi^u; i 

7. ^rr^r q:f^^vqqt-litq-T^(tq 'fqr, crw fqi ( ^ 

l^q q^^^ ) qn^ ^ f^rs qqsrqq; qfiq I gqqtq fq 
^ % *5q^, qqqt ?q^ ^i ^ % f^q; q># I: i 

?rq fq griq^ g?5q ^ ?'t qtqrftqt % qi^ ^ qcRrr^^t, ^ ^ 
^qiRsft ?l gq% ^51^ ^ % gT 5 €R ^R qpfl ^ ^ 't'fff 1 1 

( i ) ?itt qrqs^ & Ht qr^ ^ 

(ii) ffr % qr^ ^iq 

(iii) qtqq ^ qi^ ^tq 

(iv) 5 Tqq^j gro qi% ^|q 

( i ) 41% qiq^ % ft% q^ ftqf # ^ ^ q®’^ ^ ^tlftqi 
( ^qr ) gsjT fTf, i^oft qrr^ s^^q I % qtt qlq qrsr^^ qrt^ 
qrar 1 1 f q flq ]? gri# 5rf<!r ft greft t q®rft ^ 5^^ 
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* ^l*Ij sfK sr^sr^cH • 


I ^1*T^ ^ fifTR ^[f|i3; 1 5rg% lisff % ^1^41 

^■ff^ ^ TO?:'? ^ ^rr'ir w?.r | ^ ifl f ^ jt^r 51 ^|jt f, ^ 

<1:^X1 ^ 1 1 ^ % i?0 irni ^ srn ^rr^tw ilgr | 

’Tier ^ler 1 1 Ir ^ m'E l?r?ir 1 1 l^rra : 

jfl I't w ^RT =^(10; slq), ^i^qr §lti sr^qr #l *r^'l 

’TifcT f^ig^rtn; ^vrr =qTl|ii: j 

l^i ^ M ^ i?«?r, ff < Sfiir, fPTiccstr 

qRWTf 3nrX ?1»i S’jq 1 1 q)»i 5|cr ^ isciq^r^ Dar 1 1 ?r^ 

IT5C 51^ 1 1 l^35q^ sb) srriffe f^»i? ^lal 1 1 ?ff^ 

?R> ft 1 1 1& ^ f Q tin q?? ^ qfln ft 511^ 1 1 ns ' 

ttn sq %n% % ngsnT ^ ft nqinr 1 1 fn ttn % sqc ?fti qin^ ^ s 
snn 5r^ 1 1 qs^ fn? % qtlf fJrqict^ I ftR nit qitlq ^ Icr ni& •;■ 

I I qi^ \5r 51I& t <flq ^ *r an^ 1 1 s:fl?r ?ift «k ft nq;^ ‘; 

1 1 n ?[i^ ^Rst 1 1 qqV q'tq q itE qj? jnq sn^ 1 1 s, 

cq=qT qK qin 511^ t, nX qmt snu q? f5r?5T wil ^ ?rM 'fz 1 1 
?ftq ttnl 3FqT ft snni 1 1 nql ?r^ sqm ^qq ?mqRT f I 

iqn^i nt q;^ qfR qq tin I, ^fer ns ^ w ina^nr^ 1 1 Sf 
f n^ qsil ^q>i ^rar i sn^ qi^ %st q^ \ 

^ qrrer qi^ ni q? 1 1 ns tin qfln ft ft nrar I, 

M?t sniSR ^nt^snnl qqnar ^r fq nqnr [s^ 

*m!|q: qJk |ntf % nm^l n sFni^ ?«nnT =nr^q; I snr n 
nf ^ q:i! nn’qR tin t, ^ nrar sn 

tin % qqqqj st^ 1 1 J' 

ntsR nm qra It ft^ ni% ^tnt ^ t^j ^fXsr qrf^w .'tti 
nrif^ tin 1 ^ 1 1 t^i q;q> *pi'^ ^ qq tin I ^ irqqq % =Fter^?fl ' 
%qq^nrflgr|^?t5i^ntKNtq5^t I fn% ^I'ft 
^ s?5 ^ qf^ 5fi^ 1 1 ^tn s5n ^ n’T^ 

I ^ q(ifl m% ft niRif I i n&<nnF sn tint % ^zi^qH ^ nun ^ yt 
q^^ ^ ntsn qsinf nqi % nRil 1 1 tin % g<sn qr^ ^ t— '“' 
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• ^1*1, ?iT * 

^ at? ^|cr ^ ^ cjirif I f 6 ^tiT I % %q; !£1f t 

cnTSfRT =^^<2: sra^ f ^ ^lar 1 1 gn^ ^ 

3i5t q| ij>i ?rfSrf I qiT SR^ w gssft wrf^ qf! iq-Rft =qrf|i3; i 'njft 
5 l 5 T?r} *rife a'qr^r ^ #ir =^1^12: 1 

gRT Isrt qilr ^t*ff ^ fi%ftqi <%>t ?nf^ g^q 1 1 irirftqr 
i2:¥ sraR % ^ei^3lt fsnt tcrr^JTlfe-qiT t % giqr ffer 1 1 q| qlq 
5 ?Tl'Fcft 5 r snfg ^ ingT ifs^q gRT ic^ *735?! ^ 1%^ irgBq aq; q|^|qf srrar 
1 1 SR qs iiRT iT’sij^ giscr q.f! ^t>f} pgsq E^) qii^ I ^ ^ 1 1 

qf^R % gisq ^ SR iTcTftqr % ifi nrgr % ^ ^ =qlr srrl 1 1 m 

SR qf JTigr R=5^ qqrqsq ^ jRRcft | ^ qfSR =fq^ % qr^r i') 

qpi q|r qq jft I qTl'< f q ^js % srqf rr^ftqf^^si^ 

qgsq % qr^Qq ^ q|'=qr 1 1 cq itq «? q|lr sqs^ Rqci) I qv'qcql 

WRfl I siq qq if gg itsf t fiR siifi ^q>q gRR Rf strar 1 1 fi;q 

q^qr qrar I sfi’q crpm Pr% ^qq? 1 1 cs'pi ^qiq f ^q 

^iqq'lq feitf^q ?nl^ i^tq I sfj cq ^ qw i't 

qp 3rf^ ^r qR5f} 1 1 '^q *ft iraR ^ qtq I ^ i^ ^ f^q 

q>)2ng f, % ^ I ! qi qlq =35! grq qgsq'r 

qi’qf f^ snqi 1 1 qf gRqfq qq>.?; qtq ftsT t qftq gq^ qjq % qiq 
qqk H qt^ 1 1 gqqr qr^ | #c ^ gqtq sriqi ^ qgq wtr qi m 
% qiq ^ ?r Ptqgiqr gq^ qq^ % Irii; 1^ '#q % ^ 

^l>f) ^?Rrqwt ^ wqr qrflq; q^f ^ 
qqi ^ qrf|q; qr hr ^qi qrflq: 1 

q|qt ^ ^ ^nsRs^r qfqpq q:q ^l” qg^qt ^ qf®; t 

q| 5lq q|q E^qqqre qqsw^ I I ^Iq ^ ^ql qlt 
qRft 1 1 sftq ?n% it sn^ t ^ gq qJqqq’cqq'sq^ t • 
^ qt gq ^tq 51 qqrq qftq t q^^qf q? Ri^r 1 1 qgfq qi ^q 
qq?qr % sqf^ ^ U 1 1 03? qi? q^ qi ^rq sqf^q 
^ ft qrar I ^ qpqRqrqqr ftR qi ^ ^qrq qrrqqrqr q|t ^R«q 
^ ' ^51 ?rqqi^ If rft fq qjq It qqrq ft qnii 1 1 ^ ^fq ^ ^ ^ 
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"4? fiTi )lf 2<r f^f^T®5 sr^iir 1 1 ^ % qll ^ 

?rFci j? ai? ?tO? ^ Pr?f5r ?ri^ 1 1 ^ ? y gf5f g^ 

^?af i^ I 5151 qf 31% 5U% I ^ qq{^ ¥ft qjgf | | ? ? ^g q^qgjg 

a:i^ 5ri% 1 4^ gt'-i % q?gra fqqr ^K ^f% 5ri% f | qR[ 
?rl»q »? e[Rt Piuer mr, ^ mm ?r«ft t) srfcft 1 1 f/r ^ ?i^<ir Cufl 
%;aiqq5 mm q^feqj m\f^ ^ % mi flf mm | ^ ^l?ft 

% aiq^ % ?ncir 1 1 % l^q; qq% ^qrq % %ij: 

elw orqqRf 1 1 

gqjm— q? CJ'r ^rrsrqisr q|a arR^q fl qqr 1 1 l^rq ^-it m 
?qf5»q <q?rq 5:car !■ 4^: elqftes q| |, ?)q q|5f sic^l 

^ aiaf 1 1 q? qct 4^ qra % qfir 5it% qr4 tel % a?:? qn 5n% & 
fl sfRir I r qiarqw % arqqvq % qr^R^ qftqqq m(^ % qrqqr 54 
5qi mmi t5r ^ qi? sar 5rq% ^ qf ^|q srrcrr 1 1 

qqrq—g^iq fl" q^ % jlrt?: ssp^ grrq^ gniqig % ^r^Rq; 
qftqgq ?i qqRr 'arf^q; 4^ ?qRl % q^t srrqr qrff|q; qir qrf^q; 
sqfqqqt 4 *fl? |l affe ^hX qrJqi 4 qc act a^ i aq* 
gqiw tl qr^ ^ % %q; aw ^ qial qTf|q[ i 

lal fqr ^ ^qqr sqiqra, qppft qrfl^, ©rar ^araf qifl^ 4c qr^ft 

?rf^R! arqr % 'ftai qii^ I qsnat 4 aqrrt % ’'aia 5c^aT l 

q^ (fjqgq’qr)— ^la aira4 %q:q^^qart 4i?a& 
?r%^ ir3®q a4 1 1 5a ^ arq srf ?nfl^ ^ atcr 1 ^ 
iq lar sum 1 1 5a% sf^ar a? % qnrc % <d 4t ^qq4 
flai 1 1 q^ qi qla ^q»4 ^ arar I al f^ralfaqr it srcai 1 1 fa 
w aqq cnnrq cfta ^a fiar I, I'Ria faff aaR a^qar 

q|ai 1 1 fe5r qq^ % airai^ % w ^ m(ti 4 ?ta aa ^ ?rq?q 
qqiar qif|% ftqPia aa g’f ^ar 4? it^Riqa q^a^e % 
qpft It qaqq ptr qi4 qtfto; 4^ 4f t qqar qrfl^ 1 5^^ laRR 
qwH % ^ qil^ 4q 53;qr al qi^aairqr & qqar qr^ i 

«q (ato qto)— q| IR 13?F ffWC % 4^% I ' 

llai^ qi 4 1 1 fa4 alaai ^ ?la % 43 f^ 4 aa ^^qaalfi fa^- 



# tt>i, # 166 

wg?;, ^ ^ f Jf), ?«irjr f^^«r 'k ^nsfiqqr fl^iT I, ^r ^?r fl ^r?n 1 1 

fr 3ri^rr<D in’! q^ it gq.?ir 1 1 srf^sR qpn 

srr^ qr^rr T^?t q»r ttar I, qil^ 1 1 ?€% ?r[ciftfct |f|qf 

crqr gi^«nft, rrfeisf , ?r?cfsmjf ^ ?rTf ^ rfto ^o it sricft 1 1 ?1 »t |qr 
qr JTtsrq' ^ I g«n M ^ gjg q ^ qii?: qitr 

^ fg ^»T % qltsii' ^it 1 1 f g qtiT % qJtsi® 1^ qsiR qr f ^ q' 

?r‘!Er ^ it^ t ngsqt q^ snqjrrqr ^ 1 1 fs 

?lq ^ tg gig qiT ^r, ^ srf^ q^r ?rmi it srrar 

1 1 iK ^t % %b; gisft |qr, n^ro, sfecR? Jit^, ^qr 'jq q>i 
&qq ^ qnRi ?qi?«qsR qftq^r firanr =qrf|t; i tint ^ qrf^q! ^ 

3rRT ‘qrftq; la qt»T % ^iPrat ^ iff 3rq% qn(t? It qin qrtlr 

jpqt ijq gig ^rrf^ ?l |g g^i ?t q<^?rr =5fr^^ fgt Rgsq 33% 

^ q qrr g% I 

|5n— q| iTinTRt % ?Fq ^ ^«rar I ^ ?rf^rwq waq^ ^ 

?re’55q qgsq 1 1 q| lT|fqT<t Jft? % ?«TRt ^ ^Rlt I I 

q;? q?R % qStzi^qfr sw g^qsr itcii I ^itqr qtlf^ ^ 1 1 
qf ^l»ft % iw q;q «q ^ it^ t jqfi=®qt gqr aRnqqfq! ?rTR ^ qpft 
IRT Hgsqt qg’q str^ 1 1 eg ^tq % sr^qr t — q|g 

q# qi^ ew, qt ^ qqjgr, q|g rr Rig 

03^ 1 qn?:^ ^ qfg ^ gq; ^lar 1 1 |g% f^q; qfftnrqi SR^sq 

t|g ?|q ^ q=q% % %tr ^1% qrqqRI gq^ gf'qa | |g^ g’q!Wq> ^tqt 

^ 5R| eg^ Tft qit '^g't «Ft gqjgrqR sRtq ^ ^rtgr RTflo: i M 

^ Wft qR’ ijatt % giq^ ^ ?n^ qr^ q^?ft ?r qggr Rif^ i 

gttftgRT— qi 5:gr «qq: I f^gqii gqq ^qw tftq g^ri w itgr 
1 1 egqf le ^esr I, ^ firfpra T|dt t ^ ?a=g q| grerr 1 1 
*Rr-iijr, ?ft? ^ eg ^|g % qit^n® 1 1 qi '3?'j ^iq qnfl qi 
?q ^ ^gr 1 1 eg ^tq qq^ % f^q; ^ ^qRf ^rflo: 
^ Rqgj qijft 15 sfir e^q ^ 'qrf^ i 

q^fqqr — q| ^ig mm^ ^ qfg C giqiR 1 1 eg ^tq ^ 

fiiqg gjgj I iJt?: qi ft greq | ^ qq? qn q^ 

fq^ sqgr | ^ eg% qiq qngpft % qa^q q^ urqsqqr q>q 1 1 
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5i^<!r ^ <ft ^sr 1 1 f# 

^ar 1 1 ^ %<SR % --irrar | giaqar ft ^ 

It arar 1 1 rrl’ftqi qit q^K 5f figr <v ve; q^* pj 

?rqar sra^ ^c^r ^ ? f f ^ uiwfa? f^a gfsra? r l^a 
a?aTa i^R -a^r 1 1 «f)?r a? sricf) | werj^ ?n aicf) I ^ ai^r 

anfl< ^ ^ anrar 1 1 ai ^ta ftfra aair? % icro flar I 

'arfeJTtH'qq asiH i ^ JTRjr ajflT&ta icrt ag«i ^t 

q|'=ai^ aii^ 1 5ft agsq ^ q|'a:% % q?^icr ^a% arr^ ^ w tR 
arranar srRr ^taa asu % ifla?: p ^aii q^ f% 

t , 5ia a? ai arra' g w aa?! ?rf^f a^sar % ^m 'K aCf 
sn^ t, ^ Qii^ ?qcr qRT qrzt I ^ i#ftar % qq' §%ftra araa 

qffia KTcT qqri ^ q|‘=q m\ | 5q!i:“a^ srrai-l i ra tia & % 

fe^tr agsa ?t ^ iraar aara 'arflu gar a=s§j6 aft?: aa% 
^ «Bt a®: aara qiia ^ ar^a: i a^Rf^ af ^la 

q;*B 5afi:g t sa^g ^ a^ % ^nar 

Itail I 

<%a— '■da q?ff ir^ % sr^ ^ d?g;,a»C^ I, dscrar ftar 1 1 ^ 
% ar^t?: aa ^cicn | ^ =1^ % ard? d aaa aR laar 1 1 sda 
ai%8B aaiia asr itar 1 1 ^ ag?: ?rrgr I aft? aaa, qsM ar aia % 

ara arrat 1 1 ai ita a ^ t; ^ gq» ?iar 1 1 la da It 

aa^ % fda: aalt aqra ^ a's q>? dai ^ d aad % 
^ 1^ ^it ^t a M aa d a®i q;? %ar I f^alt d qrd? a? 
Pt 5 g?ft ^ a qrer ad I 'da d a^ % Rn?: stw *ft eraar ^ar “aidq: I 

sisr 

1. lai^ Ida; aat to? I, a^?gR aaaat i 

2. ^d«^qrdaRft da dad daiRatl, aaa aadd dm: 
aar??aT airia:? 

3. ltd'll Id Itoi t ? cad aad % drs; |d aqi ??ar aiftu: ? 

4. fara dat % qaw a aa% aar? dr# :— 

(i) <#! (ii) tar (“i) ' 



3ifTPT^ srwnii 

1. 'iftsifr ^ JT}?q qp 

i{t ^rrwf; 1 1 ?rqt qlaq qfqt q twr ^ fqRf qsq 
qfcT lt»ir C«%<2: *req % ftna; q^q ^nq^qqs I i 

^ qfR f 'flrq =q5rf^ % fe-ci: ?rf^ qft ?rrq?q^3r q?cft I, 

sraK sftqsrrftqt ^ qt ?rq^ ^^grqq %iz:^l^ 

ciqr cfR ^ ?rfsf?qw q?tf) 1 1 c'f^rq ^ q| ?r% qqr arq ^qllr ?rrf^ 
qijft ^ g?q5r ^ qRft | ?rqfcj; fa ?r% ^ 3?i5r f ^ ai 

^ ?mqq 3a% qlsq qffsf f i % qjft ^ qpft qp? % OT ^ qftq^ 
ft arai 1 1 fa% srenar iq ^ qt ifq ^araR 

iqrfl Heft ^:ieft t i m ?rf^a ?ii^ sqa) | ? qiaq % 

cT^ ^ 1 ^ qs ft:? ?r «a% & qpa Heft 1 1 fewr H qff 

qtqq |qr? qr'at ^t f ^ # qt ^ aiHa ^ 1 1 fa aq ^ 

Hfq % f (q aqf aa^ aqRqa fiiq fqq eieH % sKr H^ft 1 1 

q^sR qrftf^ a^qt ^ ^ q^ar 5ciar 1 1 #q q 

qlqq % 5 <?t ^rq Pr^qf^f^a |. — 

(l)”q| ^ qrfe qq a^qr qqiq qs^ar 1 1 qf a^qi ^ 

qjff q^ar qqi^ | gqr ^ sFq % %q qrfe ?n^ 
I I (2) qf q^ qir ag qr fir f^qf^T I, f^a^ Wl(tf^ ffe 
1 1 (3) qf ^ qie^qa fear 1 1 (4) ?r(le ^ aq- 

m aeq— f^srfJpa aqr ?rqqr ^ ?nfk fft e^ ?pq 

% m qqr ^ H^ I q*Jr er<le eqeq eiar 1 1 (6) qtaa ftq ^ 
f f aqita H^ errOftf aaa # aqra f H^ftl I 

2. qt5R% aeq:— |qi^ crOe fTPrqfqr f^Pia aeq‘t%aqfl?r 
^ I^r 1 1 fq aeH t s^sq f iqq, arrf alaa, aitzlaq, irtflaq-, ^ir 
^%qq, 'CTaHea, qqa , q^<tq ta;q ?rrqla|q ?rrf^ 1 1 faff ?qr? qlaa 
^ Hai fr[^qi?f 1 1 fafcTs: iqier ^aa ^ar Haf f«taef ^ aa qt^ 
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^ sffl R^r*! ^ srl^ % f^JT?<!r i? *ir»r f, *il5i^ % 
frriT ^ 5ff^ 1 1 ^reraPr^ l^^r^fi c!:4 g^ift % 5Rr 

’tlsR' Ptkt ^*i! ^ 3?feT 5tr e?gi I :- 

(1) (2) (3) ggr (4) ^Pr? (6) Mffg 

^ ^6) ^5r' I 

JTlsr^ ^ q| etct r' f §5 3r’v ^ jft^E[ f I M 

M %?r ^ 5?!^ iTf^ q^r«f ?rPi? ?it ?it-'?i' 1 ^i?ft 1 1 

<R*g f5T 535 tic^f 4“ <?pft ^|9 ^ 3rR?i!?5 1 1 ir^ ^rtsi^ fr 
firsr fiisr 1 1 caf^o; crr^ ?iWT ?ran ^ wr^iPTf 

517^4? 1 1 

(1^ irf^sf^, fniftsf^ a*iT % 

9r$rm f ^ jt-tT) cr«rf ‘rrirfUG % aff jft alrirf^ f l fsfi 

Jrrsrr =aaT, * 72 ?, ^jj a ?r?i^ ak sTf^i areit ^ JTntr 4f ftacft 1 1 
15 a*7r ^>T arff^ J? *f} af f)<f) 1 1 sfgt at cati Pml^ir if 
f, ac ^ aPirgf g*rr ^ sr'at 4 \ awa flf awt 
a-Prt aiiaar ^al | ( 

(2) traf^iwtia;— af ti5fa, ?nt4)aa iri^aa % a^a 
1 1 ^ tt ??T PT'aar 1 1 55/=a aar arat? ^^. lai^ a*ft ^aa % 1;^ 
a ar ar ^ Prort 1 1 ^ att ffieaaar aa^rPraf ^ ar'a Piar ar atar 1 1 
arata, ^ aar aiP ^ af arPrt aiar ^ art 1 1 ai ?spa, 
^1, 'araw, araa att, %7rr arrP: ^ Praal 1 1 ai aar ai^ 
aiarwra: aa^ % aia ’^a araa aiat^ ^ aa^r arar I aar at ’^tla 
srrf^aa ^ aaPaPr ^ a^ta a^ar aara li Pta^ tia % 
f^ ^rUs ata 1 1 aar ara a! atal ^sar 1 1 ?af^a fatr gaa 
tia ?r^? ^ ara ti;a ^ a^a mm 1 1 

(3) aar ar a^j— af Tfft wifalaa, tiaa aar ufjfiaa gs 
fteft 1 1 ai a*} t1 ?rfej aa aal siara 1 1 arfej aga it 
trPat aiar ^ Pf^raT 1 1 aa^Pt a4 I wPrta^ tcft ar^, tiat 

aaWt, aiRaar arsrit arrP[ # ai aga it arar ^ aw Hit 1 1 
5i^ gjf ^f qi aaiaa, at, afjsft ti t^r aa agwt tr ma anP: a at aga 

Prarit 1 1 
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4 s cR^ t 3 ;g # 

(4) gfsisf ^isr:— ^ ^ ^T l^rnfor g*rT 

?qRSHr ^ ^fr qp# % f^ C^r-ST ^ 1 1 ??r^ 

‘Era'Fl^^ «i«rr ^fi it 51 ?^ 1 1 qf ift ^i«ii ^at 
ft ^ 1 1 ^at ^ff^a ija irw^d) f ^ w f^nn 

1 1 ^r af^ % ^ ^larsff ^ tn % ^ iraa 

1 1 fa^ 55ft fl^ 'R ^ % acq^ f) sii^ 1 1 aar i?;* f^?r 

c[?flffpn q>f& t, srrar 1 1 f a ^la 4 anf^ aCI aaar 1 1 |a, ?r‘^, 
aiw, aia, af qft, q^q:, qi^r a^qnftat a ca^ afar ttal 1 1 

(5) 5t5i:— g| ^sra ?t ana^aq; ar'qr 1 1 aar iR^q; ataaiO ^ 

?aq)t ^m ?Oq 70 qfa?ra 1 1 qraa fa^n aar 3r?a faafar 
ten? g^sr artqa ^ flgT 1 1 ?ra. qr^ ca f^aiafl % arca^g arra- 
?aa 1 1 as a?^? a^ f %g ara^ai a grr-w af^g Psar qj^r^ ^f aira? 
1 1 qrtk ^ ^tawrgr a ^aq; jft s # % scr?:r llg't 1 1 ^ ^raraPra 

PRqro;' gg^ gq;it gar ?r?a alaa % asar^ ?rf[a 4 c4t ^ agra fl^ 1 1 

(6) feifta;— ataa 4 sftaa gcal qa s>af asm 9na^q> 1 1 fa^l 
r?agr ?f ?nfk 4 qar^+t alarftai ft wr^ I, fw«^ qr^q: 4 f f? aft flcft 1 1 
?a flaa gfal ¥1 !^a ea aaa aa. 1953 4 a;qi arf^q> aq R’arg’ 
sTl^ 4 al, aa^ t'<ar % arf^^ 4 qq;4f fla a|g ?rPrqi Wr I 

t qll^g f 1 ga4 fta % f^ec^ar tala as ar 

^ tT qa I ga4 aarar f^ saar aaala f q4 1 a? 15 ft aiat 1 1 
Ka qg 4 ff 9:ar aara 1 4l sa alarct ^t ®fa q>^ ^ ar^ 1 1 
?Rar ?a qar*? ^ aw f^Pra a?r 1 a® 4 ca^ ^4^ 
^a afl ^ at gar as a|g f) war 4 Prarar ar, ^Psa agwa ana 
^ ia% f^a 4 a|g ft ^a q>t at aar sa PiErPra % ftaa 4 ^4 a^rq 
^ pqiPt?a fig ^ q^ f I qraiaPrqt Phar ?! at qar gra f qtr 1 1 
^ g'tqa asr ?rr<tfi^ sr^ iz;a aiatqar qaq^ % 'Ra sna^aq; 1 1 
Saqtr 4taa 4 star q|g ?aa?aa .1 1 as qr<tq ^ ^at ^ 

I as PrsTPr^a gqjq a:q % qr^t, s^ fa aar srw atsa qsraf 
^ Ptgr^ S I ca®^ alft a't arar qrr^Pq* sfe ^ ^ ^ 

giqqsT qq ar ^ ^ arq: ^q4 ar "R ^ 

^tl 
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'!■ sflqq' 'S' 

fH?r fiT?r 51^ % %Tfir?i:- 

(1) fsRnfflfff A— JI5 ftsrPT^ stHifir 

^Rist ?rr(§. ^ qqf'a irrqf q Ptm 1 1 qr^ir^ ^ q? qfirt, qr^? 
3r[f^ I? qiqr sfrar 1 1 q? ?rf^qi q^r^ & qsj f) sirai 1 1 ?8 
snq q;iq t!;q itni 'B’cqr 1 1 qf 

a's, ^rsTf qqrar 1 1 wi ^ srk'l qd s 

qjtr^ tl 5[ra| | «bt ^Iq 5 I sirar 1 1 

(2) fearjTiq Bji— qf =qfq5r% f^cr^i, jtid; ?r‘§<, aqil^E 

3nl^ ^ ^fqq; ilai 1 1 q? RW, srqsl, q:q ^ qqf's r5Ri qf sqftqa 
^ar 1 1 qmfi ^)q qrar I, it«r q(t ^ ^ 

m 5ii?d I srt^ i?q qga ft sricft 1 1 

(3) fsRnftq Bg— q? ?rt{^ jRf q|3 rirt # fiiarar 1 1 

f ?5 wn qro^, q:q Rta ?nf^ r ftiral 1 1 qi qr(k % cni?f 1 5I ?jff aw 
f^qifta Jfir ^ar t fa^ qfRd ^ ff^r ^ ?r^q; ftRrftqr ft 
3iia} 1 1 

(4) rqat^q.O -?:aqd wl & tlR I) arar 1 1 ?a^ r# 

aa ait t, aat ^ Praart anrar 1 1 ^al q!) at’ f|qr aicd I, ^ 
aRattI ?rr aicf) 1 1 q| m a1 R%qr at an; a^% ?Rft gsqqpaa aaar 1 1 
Rl ^a^i, rH Rlqt, qraa, ?r’a?, ^ ^ Pf^rar 1 1 aqrait 

qi qqiqj qqatjqi qi a^s it a^ 1 1 

(6) faeifaq D— ^ ^qqq?rq! ^ liiaai 1 1 %[^a Rf^t rri 
?a^ RRiaRj ^ Pia^ 1 1 api at ^t?rad ^ ca^r PiRfar 

Itai ly ^ a? ^ Raw t # ?aai PirIW Ctar 1 1 Rias ^ ^ 
^ qsar aq%ft 1 1 q| ^ qa^ aaiift 1 1 

aRt t lilq't ai aa at aa aiai I aat f^R>^ It aitt 1 1 

(6) fasTfaq E— a<}q a^a q| aRt q^ral t qfqi aiai 1 1 trto' 
Id asat ^ arPra fJijrar 1 1 ^ araa^ arar^, Ria, sntal 1 4t qrai 
aiar 1 1 qi ^ ^ 

®5Sra Wt^ 5mFi!<ra.«w 

?;ia$ I 
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* 3rW 9c? I?? * 

ANTIBIOTICS 

1. qjffNwtfew— qf tm i^qrcj % srra % fg^ 
^ ^ 1 1 q? qf?r ft qqqkt Rj? ft? 1 1 q| f^q' srqjT^ ^ 

qq ^qri;q W sft fqr^ %§; |^ |, |r qr^ jf qqq qr^ 1 1 

qqifqf % ?q ^ f*rr^ ^ it %if ant i aft M qrqq tqqr?qer 
?> qR^ t qqr’qq^ ffe ?nr5 qft ftqr q??: qas t 

qp^fkl 1 

1 . Wtfeaftq;— q| ^tf fqqarf qqpf qft <Rff pR nft fqjsr^sft 
^TO^^t ?gt qw fteitl, fkqft 'Sfr^ <TTqi|ir|qq?fq%q 

Wqftqq t#qTT # qTtft | I |t 'BJ ^ ^ Tit tq % 

ktrq ?nt % qrq tqR q^t 1 1 q| Pntfiwr, feqsfwq ot M 
W^qtqratli snnq qp ft 5ter ikTlaqr M qitai?^ 
qm to 1 1 

2. ?^t 2 t mfftrq:-- ?ft ^jtczt qr#fftq qnrqf 'B^f’ft t qqrc ^ 

1 1 q| qrft qfsiH, srrfq wa Ttqt % w t ani |, 

kqrf^ if ai?? ft srrKW ftarar 1 1 

3. q^^knffqfkfr:— q| qt b;<tx far«^ q^’qT t qqrc # qitit | 
^ ?iw ’^arqt % t qrarR t fqarat 1 1 f^rar am qkt 
'TO qrk M ^ q| sfhfq qfcr ft ar^ft wr^ qf qr Ift 1 1 
^fkfi qt^tqrfftq qq qt fqqtfqqr t ?ftqfq % qjT t 'BTqqr qfqrat 1 1 

— : ifTRnwj'q a5?i •— 

1. ’to t PR fqjqqqi^^ ^!riqOTtqk?5rRq^q ar^i 

2. ^kq t »nq RT qtot |, qqR q?fq i 

3. i^r^fqrq'ktqq rt |,ff5 q^alq iqtto % ariq far^ i 




% f^^R ^ir ^ ^ijft srter «it |-t?? sit 

>15?^ ^ sriccf ^>cri I *Trff, f^; |«rt ^Jifqr^r ^ 1 

*15 STM ^sFT ^ fsTwrfsrF^ q?r4 pJT |: — 

( ? ) ^ ^ r? (R)^. ( O »f>5cr,- w'^, 

scjrrf? I 

f ST —HI wra^ Htspr-HHiaf HPTr arrar 1 1 H| spif ^(ftsR n't 

t wtfe ?P|F5r?r % ?r?ft 3 cH s^qr mm 

t «n^ wr^ 1 1 ^ <f^ ?rh: 5(fl‘ h|ch |, Hgf Hfer Ir 

HH5«Tf?rqjH ^apT ^ sfM % sr\^^!^>qTT Hit nnr hthh K| 
5iTgri |i qrr ^ t?qr HifHjpi hWh 'kih 1 1 

W%H1H ^ HI HH¥qft, pit H HHjIt^HtsrH qiT pH^VSF HHTH 1 1 

HTH % fH q>r PnsTHJ' itgr |:— 

'THt siVS \%, HtelH ? ^%, HHI ^ ^% 

qHqff-|r5f5H v-qjg, erHHt °'\% 

p ?ITHP=HW ^^^t HHF HHI ^R H'qJHT 

I I p qft sftfftH Hg'H ^Hft qtt |Vt I !ft^ 4JWRIH ^ JIRTTHt ^ 

5iTat- 1 I H| ^^rf^HH % HTH FHeJ^R p ^ g5ft ^pt | I H^TT ?ft p ^T 

5P3^ 5R| i^ft ^Ht 1 1 WHt HHfter nm ^ htht TOr t ( 

’Htp <Ft it^ft I, Hf ^ STHrsfl''^' g^-Pr^ 

59% ?rPrf^ p ^ ^srFqrHH ^ qjrf^H n't ih sifHRr ^ it& 1 1 
fti H| ?r3^ SRTR pr PRRR ^ «n^ 1 1 fqi^g 
^Tf qjjft i?qf HiHx:®^ qft hth 1 1 rnsrPTH nt 5ftH qrftn HHt iT- ht^ 5n% | 
«RIfi^g5H|,r3nrat5tH?3tqfHRT^^t I ferfHH-i? H 
g't^'tHTHTfH ^ Sr^TH-^^rH |t5ft | I HI^ HIHt % =HT^ pTH^'^pt 
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1 1 PfiT |sr % 55 ^ 151 ^ # srai Ir sft aftsT 

itar i «ft fTGff ^ grTifT 1 1 ^ 1 1 %^5r 

IfsT t q)% g=5^t ^ rr ^ft ^T ^ =5rtf§q: ^ 

% ^Tr 16-30 f ? ’^Tfiq l 

JTT^|!? »rni% 1 1 qferr 

ftai 1 1 ^ sftfifq qiqr 3-7% ?mf^ qnr % qw, f?f| fiq- 
sifq^ *rrrq 67% 1 1 qw % |sr # si^ 31 ?^ 

qi5fy ihft 1 1 ^rr % |[q Jr fS5 qqrq iT^ | 5 ft ^r^fk ^ 

% Fq^ arqjgqr 1 1 

? 0 r % pn — ftraias ?r q «re% q?r«ff qft siqr 

% fsrir |ST % 5<ut % ^ tHrrffRT wf ?r Fainr aar fir(? qt? 1 1 

nfkta ir Praras *fV % f^fJr H? ^ qur % if 

3'6% ir ai'V ^>fr; aar % sr^traT ( Solids ) fr?q 8 5% ir 
I 

|q ^ fq5rTq^ ^ srrq m efEtr ^ sk^ ?rm |, 
qjRq arq 1 ia% i?qr aa ^ ir fam strit | fsrir |q-qfqq; aa 
( tqstifrs^ ) 1 1 qrq % |q qq srr^Fsrqi qaca 13'2 Ir ia6 aqr 

tm t, qfa ?air ^ aar ^ ^'V t ^ a? sn^Fesr^ aasa aa ^ar 
I «ik qfa qiaf fqar Fqqr snar | at a? qnr arar 1 1 f a ^ fqaiac 
qr^ir ailr ^ fa'tFair fa ir aa qiat FqaicT | at ara §t ( Cream ) 
aaif # faara %lr | Faalt ?rr^%qr aa?a it satar araa a^t qi 1 
ia% ?iFakaa fa ^ aa% ata a?at art aar a Faar? aa sttct i?affa 
Faara!^ aa% ^^Fai^ aa^a ait qrat faai^ % ar? aar 1 1 laFair 

|»a arqqj aa Ir q^tarr Ik % srFakar fa it aar qft arar a aar qFfcr 
^ qaraf ^ aiqar ara?aa ft aiar 1 1 

aaif aa:— aar fa ^ la srarR faat a^at | Far fa aft 

'ft^ ^ q^ aa^ arft aar aart % ^q ^ qar aar Irat 1 1 
qarl icaft ftaT- 1 laFa^ af af % ^ W aa % saq aacft 1 1 
^ sa aarf at fa^ra faar arar | a> aa fa a^ aaif ^f|a fa 
1 1 aail fa if ^ aafta gtqr ^ faarat ar aasl 1 1 aa af aata It 
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Ffi^rr-fy 3 rm"r 1 mii xT^ ?sr ^ 1 % |, ^ 

i)- JT| ^ srreR'V % ^ srrar 1 1 

|*T :— (Powdered Milk) qr5^ir % 3r|f |sr 

|>gr I q'lr TK 1*1 qit ir^> ?T' »nfF ^ =nif % jr 

%rr *^en 1 1 ?> hut 1 1 dt jti ^ fr^ dVr 

^jfsRiTsr splzrsg |t sn^ 1 1 nij. *n(f 'Twlf ^ d\ 5 r 
^ Pbt % q*)^ g^m wr ?T^r 1 1 

— gfg grg fgyg I dVgfrqrr ?g ^Fig I'r 
dtgr I, qt qfgql- qfV crrgq? 5 Tf dV 1 1 gfg dhnerr ^ 

msi dNr sq & ^ dV gg siRg^t % jm qg, fq|t qy ?nrr ^ngsrc 

dlgrr it dt g(r% ??rg Jr qfgdl srr gqrdt 1 1 >i[q% srFgfeg gfe fg 
irq ^ Fggrisir arrgr | dt ^ gilr imt §g FgqrTei^ % gdg ?r g 

dl^ ^ qrdl Jl ift qgdV m gqrdlr 1 1 

W ggrn: qgdl ^r f g # ggi^ ^ Fsri^ dl% f%# grd «ng *c«gdy ’ 
?iTSRgqr | ,— 

1. grg ^>fl giFfi? 1 5gdt «n: qiVS dr*nfl g^l l>fV ’ 

2. grdl gq| srgq g ?rrq> |>ffl grFf r '< 

3. fg fgqrrg^ % ggg giq? g ^ggir grfdqf 1 

4. ig Fgqrrg^ gr% qfl gqirf qtr 5*cr eing *!?ggr grFfi? 1 

|g % grdl dlgiFruf :— g'lgrfw dt gtfegt % gg Jr '’>. 
?rr grdt | dk pi dtgrfkrr ^ t gg% ggg, frg g grdt ^cgrfg t gg ^ 
grdt 1 1 p dt grg ar g^7 ^ gg gidt | gf |, gg g»g^ gtgrFwr 1 ’-vj^ 
^ gg % dtersij ^ % grg grgFsgt ^ grgr k gr gg tgr ^ 1 1 \ 
gdt ggt g?[ g Fggt Jr dt ggdtg ggr qnc td 1 1 g*! dt. dt. ( gg ^ 

dtg)-??^ grw gfg ^g dt^ dt gj^grggr dtdt 1 1 gdt gdt ?*ei% gf gtr ' 
p Fgdt % Fgq gg*r dt gtgr g^ I dk gf gg gdtdtgg gg gggr 
1 1 ^ gtgrkgt gr igrg dt gigr g gsEmsg ikr 1 1 , “i 

^ gtgrFrgt % gFgF^gg % qjn:<ir dtdtgr^r, dt ggdt, / . , 
FsgdtFw ggr g^g ggtr % sg^ ggr dt 1 1 'pdt ^dt dt gat dt , n ^ 
gknft dt gg grdt 1 1 gg: ^ dt g%i g gg’ft^r ^dgg ^gr grfd*? 1 ^ is. 
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|S[ ^ ^ 

OTI 5 I 5 II— JTi srraiJT a’ct^rr | f 5 T?r «r<f Jf ^ Jr f^rirr 

TOT 1 1 5^751^ Jr 5r»r«t»r ?r? !> <B5rr^ ^ ^ ^ 3n% 

1 1 smRPH #f?T 5 ft ^ art ^ ai^r? 60 % JTTJfr % f ‘-r % ti^T 

^rr^r I, *TBff it !^Rft 1 1 1^1% ^rfgftfrr ^?T5 i^ & far ^ sft^iar ^ ^ ^ 
^ f55 Tfe^JT it imfr 1 1 ^ftrfftJrJT ( Oasienogen ) ?nRrT^ Jr 
atqat 1 1 q?ri p[ srarq ^ it?^ Jr ^rr anrft 1 1 arq^jr f af 
aiiJr 1 1 feiftrq iras it arrJt 1 1 ^Jr '^' gt ^qraiJr ^ 

St^ ft «5 it arrciT 1 1 Jrfajq ?r? irPfTfr^^ % ir^ |i? ^ 

atanat^ Jr arqJt ??r arr?r | F? ^r<g qa: arr^ 1 1 arit arq^qraaq % 
?fH?tm If arf^ qfaqfiil 1 1 ^ srfctftrai ^qrarr |irr f q aqrqr ^ gqr 
sia q^crr |: qKgr qit i 

sFq-qraiq :— 5?r g<t% Jr far ^ arqq % fan? 146°-16l® 
firo rraf qjf arc% ^ it 66° wo qa zm qia farqr ariqr 1 1 sarir 
^qrail Jr ?r(t% Jr arrq 1 1 ^ ffiaqfrifaicr | :— 

(ij sftStq q qarr t qfti ajaar qit qf an i 

(ii) aqrq, ^aq q qtqair qaq Jr q;t| qqr q^t qrar i 

(iii) Fqeifqq ‘aft’ % aranqr aft^ Fqrqt fqqrfqq qa: qvrq qft 

qqqr i 

aiarrqr farar srqrR qqrarl w ^jtrI qrJr qq aftsrrg 
’i'® it anJr I q?r it q^t ql qrTcTTig qa qrJt 1 1 ^fqqRTq ( Pasteuri- 
zation ) % qri qqt% I I gqJr ^ ^qq ptfqfqr^ | : — 

(1) itaq^ fefq (Holders method)— iq arft^ Jr |q art q^ 

^ sF^ Jr 146° qqo 30 FqFqs % fan? a^r arrai | ^ qaiJr qrq 
^ ’iq |q qit Fqqr ps qqq qaff 66 qrro qa sa^r ara Farqr anqr 

I > iq aFarjff Jr ^ Pfia fq qtqaff ^ ara^ qTar qra Fqqr anqr 1 1 

( 2 ) feFq (Plash method)— iqJr t?qj FqJrq q'q qrrq J: 

qrar I, q| q%^ ^^sr^qifqqq ^fanrsT | i qarJr 

l^^t Jrqq 15 qf^ % Fqq 161° qq® qnrsq qa aqr anqr | qta 
^ 66° q5To q^ 5 ugT Fqqr anuT | afta qtqart Jr qaqra Jrq 
^ ^ qrar 1 1 

5 
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if fSRT cn<T5Brr ar «[«r »nf f^qr ^rar | !flR f^a?f 
a^F ipf oTTar | 3aif a®ff ffan^ | 

«il !i?iT (Pathogenic Organism) % ?rf«r^> ?rFai5rT^ 

1 1 JET ^ JT*? ERif % ^ 55° qjTo <rc s^st ^F^nj Fw ^nai | 

Fef ^if aft gT:Jit^ ft^y tggfT ^RTcf |p q:l i qni; ^rq:^ |, 
a aar a# i 

g^ar ( Drying ) :— ia% |a qft *ia laaf «n aiar arar 
1 1 ia*lr ^ qra't at arq aaq>^ aa aiar I ak gar at ^aa q^ aa arar 

I ait gq?a ^qi|T ^ fear arar 1 1 Fq^ wa aq; Fss^ ^ a?? q:?: 

^ 1 1 a? fa aTakt <Baift ai% #sTq[?ft it tFp a gqpa ftar 1 1 
?aJt qrra a^l Fa ^ fa q?t ar^titaai arata itar | \ q^r^car 
if araa qrt it ?a % aFaqa aict qiit 1 1 

|[a it ^ aqaa, at, qat^c laiiFa aaiit aiit 1 1 ?a% aFafkF ak 
s^a aaia !• |a s^t a'ta aar^ ai^ 1 1 

?n>§:-a®irT at a|a ft g^fisa aar aaa qg ana ataa 1 1 ^ 

^la ^arft aaft aft «ft^ ataa % aaaa a«ft a^ a?a (Proxi- 
mate Principles) ftit f i if, qn^irff'aa aqqa «fNt aiar if ft flit 

I I gift % aqf al qa aaa qkta 2 ala ftai 1 1 aaaa 10% ari^ qa ' 

^aa, 30% a^ Ffsar aqkta 60%q'taTaiaaTaaf i afi^%qit aaa ' *. 
it ^aFaaa aai qinrel^a q>r^t aiar W fit | > afe Ff^ir if akta akta ' ' 
aa ft i?a ^aa (Egg Abnmen) a qfir F|^ if alft ^ akla a . 
aiilaf aai fMt 1 1 ^aFam, q>ra«Bka aar atii at sraiar am ^ 
qrar atar | i ?ait Fasifaa* ft’ Maa aai Faatfaa ‘at’ ft afaar qpt V. 
ai^r I 1 ’■- , 

) 

aniff Ept a^qf aaiR ifan%% qaaf aritli ac ?a% q^ ai 
qfkrt ansTt araaw ftat | Far ^ am | at aft i ?aqa 
aiaroi ar a^aa I anil qit a^TS 

fta % aia f ps qra-aata fl^ 1 1 aaia aot Faiakt q^ qR-aafa fti' 

1 1 la aft% ait %fkfaa (Oandiling) a^ I « faw aal^r | Far 
^ 10% aaar 1; ata it araa, ^ at q^ % as aiaif i aara qrc ^ 

- \ ^1 
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(Meat)— iT§ srsnfT wm 1 1 

TO'BtT^r, ^|r cm ^pr |tcrr 1 1 ^ 

ihrr 1 1 ftffrPnr ^ fss *im Jr 1 1 <k *t 5 cr crm 5? 
?rl«rift Jr ferPpT A, Bi, Ba «mfccr irr^r Jr qr^ sncT 1 1 
«ik5r frit ^ ^rqfcrr t, f^rFsnj'i^sr f?w Jr qrft srs^r |, qqffq? ^ sft^ 
s a ptg rr g g srfqqr rqifg qrr^firff e ?r^rfcr qnr mm Jr itcft | 1 f'R fTfe 
%q5r fiT^r tffrqr ^rRra' (Calories) qit tOt qn^ qit ^i^rr 5 ?t% eft qnr Jr 
qnT srfJrfqfT ^ qr v Jrc Jit^r ^rfrr q|qr, Fsr^tJr sticff ^ crarr irfcr <t^ ^ 
sarrqqtfiT 1 

^ fitter fpt qFfgrrfi :— srsw jfRcr t«r Jt ^ttst, qifr ctstt fw 
itcTT 1 1 s^iqit Jr fTfr qferr 1 ^ Jr ps *R, 51 ffsr 
!n^ I eft tr^F^qnc fr^ iteft i irr ^*rrfrt Jr fT^ qn after 
q^ asnfiT ■qrffcc 1 srqfR ^fer after ( decomposed meat ) qft 
alt aqrqT m^anr % f5n? irft’qrrTqr ftm 1 1 

ffqqr crarr after % ^ t «ar (T.B.' snrfir aiafqR#TTr?:arf 
|t en^ft 1 1 

ansjeft — ere ’r ^ qi^ arfte ^taff % a^err q 
qqr qatrarr qteq 1 1 q| qaff Jt qp fqqfer (qferr) it % 1 
^qa? q| qif ^tqqr (Air tight) fgsff Jr qaq qqr qarqr fqfsicr itqsq 
qr|q JNt erjeft 1 1 ateeft Jf afteq % ^ qcq sft^tq q qqr | « iqJt 
'teRffter aft ?ifqqr iter | qfh: afi^ mqrqt Jr mt qqjqr 1 1 qierr ai^qt 
qqq itat | erqte ^q arsjqt ^qt qqr fqqfqqt it^ 1 1 qqq't srtq 
qqT: |i ctqr prqt itet 1 1 qqqii qter qqrqt itJrli iq^qqi^Jr 
’rf q? erte 1 1 qfq q| sre^ crqf qit qqiT| qiq qt ^arrqt 'sot q^ 
1 1 aRrrq q qteqft qrqq % fqiqRt qq qrl err^ qrat ajqq qqq q#qqr 
qrriqq (Sardine), qaaqqTff (Pomfret), qterFqiq (Solefish), Jtefw 
(Shellfish) 1 1 

qareqte 5 FT afteq :— qf fteitefter qqqq Jr fqqq; ^ *1^ I • 
( 1 ) qiqrq 1 (ii) qr^ i (iii) art 1 (iv) ^sft 1 (v) teq|q 1 (vi) 'Ber 1 
qlqq % gaft q^q ^Jr sftetq, qqqifiqfq, qqr q Fqsrfqq 
^ qrqar-^iq^ ^rai^rt Jr qi^ |, qq qqqlir^^ ^ ^ ^ 



178 


«■ KfrspT ft 

'rrarr sror 1 1 | ftr Jrg F^ ^ ann sftjff ^irr 

5^tr vrtsrff 1 1 mJ % ^ Jf tptt tof 1 1 f^r 

^f^ 5 nr?r»r srF^rw >ir>r fter 1 1 w% ^r^rr^r «ftfr ?r?ffrffff 
^ ^T it?rr 1 1 sft^l^ ^'t ^rr^r sr^^ njnsr ^ wsr ^ 
t, *R «rf ?o-?^ srRr^ ^ iral- 1 1 ^g-r ^pI" »rr^ *fl’ sTsnr srsnr 
1 1 'R 31 TO m il- ug szTT^r ^ ihfV 1 1 ?Frl! sTF^rF^gr 
!WRt ^ ^ 5 iRnTJr, <sra^?r tr«rT pftfr Tirfi^ irr^rr ^ 'rnir srr^rr 1 1 
3r|lf cw ferfirff frr | af)’, tjwi ^iJTrat 

jf ferF^Tfr 'q' ?lf^^ qWT gfi^fT 1 1 =qiq^ if 1 1 

FgjiFirq '?T enrr '^g' % cT'rr ?rif{r srsr Jr ^rqs'y *rr^ if fr^n 
1 1 tRr?' ^ nj qri ?r«rr TOlfrT 'qi^^r ^r ^^rqfT *Ti?rr qi'T % 
^“r ariffr 1 1 fqsrrfqJT '?fF ^ gtr ?rqr^ ) ^ ^ qm 

«iRri 1 1 '^' ?Fn5ft ir qf'T qiqr tot i ferfqq ir^, ^q 5 r, 

*rqiir ^ qqfc^r mqr ^ 1 1 

?r^f ^mrar jrarFq ?rqq ^ |, qr mK F^Fot 

q;fqq> % q?tw % urq qqrqf % qrq Fqwrq:^ 1 1 
^qrlqse >ft qq grrqr | ?rH q^F^qq qT i ?q ^rarqT ^ ^ q«r 
qqrqf q^t Fqqiqr qqqr | fqq^ qqq «f # qt qtftq ( qJr qrar ) qqr 
IqerFqq ( qBsO' ) i 

qiqq.— q| qqiq, qqrq, mer ^ qr qg^ qTqq 1 1 ?q^ sfte'Tq, 
eRTT, ^Fqq qqqr qir qrar qrq ^iq qqrsi) Jr qq ita) | i qqqf-iT?f^- 
qiq't (Starch) % ^q Jr ilqT 1 1 q| qraq qr qqqq wV's'? qFqqq 
qiq iTqr | j qq q?qq qraT qf^ | q> qrqq ^ wq'qt qrq q|Jr |, 
?q qqq qiqq »3[q qr^ gq^ Jr q?q q|qi 1 1 q| ^T" gqi’sq q^r fTar 
qJq qrqqt qq & qi^ % qF|^ leiqr q^ar 1 1 qm % t?q qa^ilr 
F?fi?^ ^ qqqr q|^)q q FqaiFqq q^ar 1 1 qq fqq ^ gq'V ^ ^^rqr 
qrar | at q| Fq^ ’pfT % aiq-arq aaq qiaT 1 1 5a aq? 
Htstq q FqaiFqq-qt at qqr qrar 1 1 la snnq Jr faa % qt qraat qt 
qrt qmt ^ qt qtaiqT |t qiat 1 1 
•qRRrf % 51^ 

(0 qqtsft;— w aq| % qrqq % S’ siWq q FqsiFaq-^ ^5^ % 
aia 'qqr qrar 1 1 Faa S: qtqq qqrS % "Rqra qiqat qq qiFaa Faqr 



* |»TRT sikfT # 179 

I ft ^rrai 1 1 ^ 

^7 ^i?5r vt7 1 1 

(^) f^!?3T:— (Parboiled Eioe) ^ ^ sn% 5r5 

FTJftqr 5iT5rT 1 1 f?r vfHt Ernr 5B> f W ?rT=^ 'R ’pt 

r^Jrr sfTErr 1 1 w ^?nr srarr it sricrr 1 1 ftsr s^r^7 IfT it F^r^rr 
5fT5rr I F5ra% jti ?r^ ^7 sriwr 1 1 ? «■ 5n&% tr jflsl^, FfsrfJTff ?r ^^F^r^r 

5T^ 'gT5Rr ilf ^ ’Jl 5r^ 1 1 

^7 ^ ^ 50^ T^ffT =?iF|t?; ^ a7 ft ^ctt 

1 1 ^ ^r5ft '^rFftr % ^ ^ ^rm f? ?Rr ^ ^ 

^rq F^iT7 iftelsr, qer, FqsrFqT frsrr ^FfR sraiify q>7 srrfca- ^7 ?i% i 

qf •*— qf Fqqq Jr ^ 5qr?r qrm % ?it 7 ^ar ?rfq 1 1 *rf utret 
Jr w7 qit srfjsft ^ 5 ^ ^rtarfr 1 1 ^7^ (5t 7) ^ ^ftsr iriq f 1 ^ 1 1 
(1) w?f — 5r7 ^sr q>r sr 7? ?? srFg^fr |7err 1 1 qf g?r 

?T?cr fTcinr 1 1 ?r?5fr75r q ^srFqsr srarfr fTt 1 1 (2) 

qTq qi5rr Ffm; Fsr^^ — jrfqror wrq JTr?7 ftm 1 1 qf q7i^ grr 
srFcr^g- m f7^r | 1 (d) ^ %i?g: — zr| ^sr qir 1| srFcfi^r^ 

’Trq f7?rT 1 1 ^gJr q757fr q ^7 ^rr^r q|er ^efV 1 1 

?«■ 5rtf Jr ^7^- ^o-^^o srFft^rcr qts7, srFa^rg qm7 q 
srF^r^fr sftsbT (Gluten) ?r*rT x qgr 1 1 
q Vitamin A q B um Bg q;7 ^ qqfeer »iTqrr ftcft 1 1 5tf git qW qR 
5i?r srrn^rr 5iT?rr 1 1 FqR f^fqfr ^ (^rgRr) fqqir^r feqr ^ricrr 
1 1 ^'itq % qff f^7 ^ sirt: qir ^rqr srrerr 1 Tg ^>7 Thr ^ ^ qjR ^ 
Jr fhqr «rraT 1 1 ?^r sti^ q:7 Whate wheat flour | \ 
^rq7 ^ ^?fr % 511^ qfr siTffrq, q?rr gqr ferF^nr Jif^r^r ^riq fq??r 
sfTcrr 1 1 q-iS: % Ffrwr ek qnr f7% |. — 

(?) ^5r.:~s7^ qk Jr, 5r7 % wifK qfr q^ ?r Fqqrsit 1 1 
qTftq q FqarFqq qsT qiqr ^rFqq;!^ ft^ 1 1 ‘ 

(q) wrsr.— qf qrfVqf f7frr | %jtx qFgqjr^ qrq qkr qrr fterr 1 1 

I?) qqi:— q| Fq?fu q ?pqqq7 urq Jr qqqT 1 1 ^qq Mlrf 
kffrFqq qft f7qr 1 q=5^7 Fqrfq % qiS: qrr e^T q qtqr qr q qq 





180 


# |JTT^ # 

1 1 JT? sk W w !T^ 5rr*r ^ft sn^ Tf si# 1 1 

'fir#, 5i| % fT# ?r ^ ^?iT# ^#1: 1 1 

sftr—Jif ?rfT tHw 5#r #arr 1 1 ^Jisr ^ gft 

^>r# ^ I, 'R G-latea ^ ?Trwr ^ it# 1 1 ^Fs# 

?r# ?t qTW-## Ji# ?Jr i Jrree (Malt) # # ?rpR^ # 
sfrar 1 1 ^ spn^ % rjt’t shctt 1 1 

*nwT:— ?rra % 3?f ^ wp ^ sn# 1 1 ?<» 

srfg^ site'#, srfiRra 3fr#|T?tp, \l ?r#?icr g^rr 3«rr ?9 sF^f^Rr 
'n# itcTT 1 1 srar ^r ^ srFg^r »nsrr ^ it# |, fefg 

I?# t?## i^Fes (Amino aoid) ? Nioatinie acid # m^rr ^ ^nr 
it# 1 1 ?g% ^ It str^Rf #ttsr # ^[stm | (Pellagra) # arrar 

1 1 qf pr |?rr, ij^srr |5rr g- sr# # ^<n# % *?«t ^ ^jn 1 1 
5¥# ^ 3r> ?nT5Tr ^nwr ?rI w p iftt# I? m ^mr wrFp arFP 

#5Rr % ?raT ?rR5ir«P tr?? aro # ?i# i 

Jtf Ir 3nr #(%e3r ^ ^ p5 1 1 

?o.?;{ jtFcrrt 5it#T, n siFaw ??rr, « ufaw 3^# §i5f'p 
#|T, m'Bha’ a«rr FferPra if a^r # i# 1 1 jt? ^ait % ahiir # sarar 
WJt % fe^rr srf^rr 1 1 

aw— af sararaa (Legumin) ## 1 1 w?# tn^ftspr 

qaiif 9rF«Rr i# 1 1 ^ # sft#^ it# | af (Legumin) 

^pr# 1 1 a? aa?aFa4^a ( Yegeifcable Casein ) # ^rgar# 1 1 
^ ater It a^ it# 1 1 ai# ar# ^ FaaiFaa if, # aai # aat 
i# I, aa «nc f^Faa- # asa it laiar 1 1 

fait at#a # mar aj#a afaaa it# 1 1 f?!% swiat 
faa ^Pna ^aar iBwaka, atfr aar a^aai aa# aiar If 

i# 1 1 ^ f f fT# # aFa ?o-?^ 'asl' Fw# ^aia^rfF^i# 
f^T srra at ft^Faa # # aiar If aa srrar 1 1 
^?t ?T^ # ^ ^ vHf 3r# |:— 

=aar, asa, #3 f^aiFa i ata a arna ^ q^r aw wa 
^ sriat ar# t, Fait #arata 1 1 fa^ ^’1'^ 

itat 1 1 ataf#a % aftaaa, aiaaka aar atfr at atT aa ar# at 
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srfsr? 1 1 ^srfirfr ^'V ^ ^raV jtftt ^ §l5fT I » 
eftiff ^ 3ft qf^-sTM sftfft!T fr^ ^ ?r^, JTf ^fa' ^rear 7 ?t 4 | 
wfca sftSta ftra a^a't 1 1 ftferf a |sr aar^'c 

^niT srrai 1 1 

^ ^ — (Roots+tubers) ai qM qsT qtw^nsff q-r 
itar 1 1 qf qtqqr qqi«f %q5r m^'t % ^ Jr ^ ^ 1 1 ?aJf aar at 
Fir?fw |¥t 1 1 ?a aT| sftsta a am ^t qnft it^ Jr a| wtsra 
% ^aa qa aia araa a^ |t aq>% i ?a^ afaa aaqft ^ srPaqrar 
1 1 Fa er fifa a> ?a% antHt arar ^ qiJr an^ 1 1 
la aff % (^ W) ara^, ai^, fq^, ^at, cma, aifprar, 
a^Rte sr^^ 1 1 STT^ ^ qqiTT qir ^tar 1 1 araT'cqr ar^ (White potato) 
aar aq;^q^ i atat Jf q:^ 22 afaqra ai^ (Starch), 2 aFaqra sitsta 
a atft a't aar a't ^'t 1 1 la^ laa srat^ a| | Fat FasiFaa q qrqRqs^at 
Jr ^Faqj am Jr qrar ^rar |, Fqs^g ^ aft i 

aa^ at|r aai qire'^^a qjt aim ftat 1 1 
qaqft sr aa;m arar | at qJr qffJr ^aqR aft aatarar arFf q 
qatFqf ^r qr^ Jr aaiJr |q qraTr Jr q>i'fit F|?5 t atata a ^a3r 5raqr 
am Fasifaat qa =aaT mar 1 1 

man: ^ faarFaa q srf^ ftar f i qaJr a? Faayfaa Oaroten 
% qa Jr ftat 1 1 %nxr^, aifaiar, sqTmtqfr ( Tapioca ) ?nfa sr^ar 
(Tuber) Jr aaiift 3n5ft | at^ qa^ af^ ( Starch ) ftat 1 1 aifaraT 
aiaf % qlat ^t ^ ( Pith ) Jr aarat aiat | i eqtatqa ^Tarct aar 
aa mfqaat % araaa | faaqft qraa aFa? qfasfk ft i 

gft assft : — ^qa^ qtt, qtf , qjfaar a aa arJr asa qnft 

aF«rf^ 1 1 qaJr qjq'ta 5.° aFaqra qr^ft, q aFaqra atata, -if aFaqia mat 
a If afeqra aar ft^ f > ai aiaqf at3fa % maqaq? aa aatf^' 
aaqr qa^ am^qiJr3n%t sft^ JtaqR( Buffer ) qir qaa q^ 
1 1 qa% amarqa^ f^Faa q atq ^ q;>%mr am at a|a ft qi^ -rr^ 
1 1 qaqft sr^r aq» ft a% q’m a am ft ^rar aiFfq i gm^-qqn^ 
Jr qaqrr Famftra aia. a^a ft ^fiar 1 1 anr Jra Piiifaat qa ?ft a^a: 
ft mar 1 1 mat ^ araqr, atat, Jrat ma 1 1 



: — sJTir sijjj?, ■jnrer ^ vTJT'iir 'Pt'fi'): iT[?Tr *r 1 1 JT| 

'inif 5^31 % iiTisTiT lipR ?n «t 1 1 

(?) q;a— 5fi q'iq<q q?i^ %i!ri, 

s?qrfe \ Tflfr q'lqtjr ^rr srrqr^r 5?r^ stm srgf^ ^ qq^qr ?r itaT 1 1 
qivft if rqsrPqq (rqi qrfqsr trq^ 55?r ^fp^rqq, ^Jiqr5rqq q^r/ qt^Pqqq 
qft qrqr ^rf^qr § i ^ qjsft n ?rq, qRifr, jfqrr^ qgqr 1 1 

faa^q *— qj'-f^ ?r T?! qra q nrq ^ Pr q? qqffrq qtq^ir qqiq 
1 1 qfq qqq ^ Fgqrq q/ir srriT 5r> qf crr^ ^ qq qqrqf qssir q 
qqRT 5F5ft<y ^q qT!?rT q?iq 1 1 ^qqq Fq<SR5fqiqTwa*rr fqfqFafeer^tqr ^ i 
qteTq ?o-^o afa^ra 

qqr qraqa 

qjKff^T?!^ ?o-?!t afcRra 

qrrqar qqrq ? — ^ qfeqia 

fqsrfqq q-q^ qqr ql qrqr srfqqr |>aV 1 1 fqrrg fqarfqq 
q”), q^ qr q|a qter §taT 1 1 

fqffqT% qsvfl q ^q'sq'Y, qrPcq?r aqr %'jqe Che&lrnub qftrs 
1 1 qrftqvT at qi^qr q q«T g^iqr^c q»^ qqqr q ^qr srjar 1 1 qqqq 
&vr qt qvfqfqqJTqr q:^ % q;iq ^ f^qr^irarl ifaer^at ^ Fa#, qrair 

aqr qnF? | i 

?i5r, 5TTqr cPTT qj^ff q^ ^ 

5P?r If spfJq 

q^ % #q (Cereals) qf! % 3i?aqa 5ft, qra 
qqR; w srrft 1 1 5 q qq q If qqr qrq qft s’qr ?qrq srrq 

I Fqt Ir qflF^qq qroq Faqrral % qrrq ll qrarl qk %q qq 
qr^ qft qqr I qFqqr qqta I qil qit 1 1 q’Cff ^rsreqia ^ ^rsq I 
qgr qqf qjq ftat I, qrsKr ^ qfqq? qqiqr qrar | ?ft'C il ^ qtfft 
qjiqf % qqqtq I qrqr qrar 1 1 wr % Fqi? qrqqqq? t Fq ql: |q 
ail qoaia I q # qrq qnrqt qtt-qq^ 3| qfqq qqq qq 
^ i |q^ i3J|r qx^ qqq 5ql qi^, ^ qrql I 5ft qgq qra 
^ qq^r 1 1 qfq ft q% at ^ qn^t I ^ qil tor arqqq qtar 
^ 1 ^i q>q:l q’t qqV qiFa ^ qqqt 1 1 
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# l»rnT # 

!iV% ffr ?r5n5ft ^ irar ?f%'T t f?*n >raT | ; — 

1. ir| (Wheat)— J|f w ^ ?r^"lr 

TOa^r % ?! §5n:?: $'% qfiff qr^ ^ '?>rM ^r^rr 1 1 f’rr^ 

^ % 5|| ^ ^ »rr5fV 1 1 (Loam) 

^ ?r<TOt 5TT^ 1 1 vo ^ srfh ^ ^ ^ ^ 

srag^ ^ ^ ^qr OT?rr 1 1 frV^fr 

*r?»ikq:lr^R?rsrr:cr^'y TJif'a’ | i^qffri^qpV 

jRrr Jr 5fhr ^ F?r^ ^ gir ? ^ ? s?gT >?? rfV | 1 ^>ft 

(Weeds) ^ Fr^ilr arit 1 1 m’sf % ^ *ri 's^r^r ^rs^ ^ 

3ri^ 1 1 OTsr 16 sr% ftsTr 1 1 

sft ^ ^ 3t^ JTf ^ ^ qft an^ 1 1 

2 . tiPT (Paddy)— jpr sTH^ig g«rT srfk^ ^ 

^ sttctt 1 1 i^rqpt srI* ^irsifT ( Adventitious Roots ) 
1 1 iu% qt^ qff ^15 ^ qrq sr^er q?dY 1 1 firr^ ^ ter)' 
t; qriW qqif JT ^ 1 1 ?u% 51# qfetrtT (Clay Loam) 
’gfq ?rq& 3r5# qr# sn# 1 1 50 fftqsw # % 126 »pr qtqr % 
®R % qr<^ ildl I, ??[#■ qi^rsr qq# % qr# qqi# 1 1 iq% 
it ^gqr | :— qf# 'Ct# % # #q ^ Jr i^sqr qR # feqr quru 

I "rq^g fl# Ji qftr qtqqq ( Nursery ) Jr qqi^ # sn# | ?fk 
FqR 3 % %5r ^ ^>q ferr qrqr 1 1 ^ fqFq qrr qru 'fl# Mq ( China 
process) 1 1 5 uJf sqq qnr i> 5 rT | qqtft? ??rJf uqq, ^ qqr ^ ^ 
qrr qrqf ut^k^u flcrr 1 1 26 tq qFq rjqR qq# §)crT 1 1 q? qsqq 
^ ^ sftqrq qqrqq Jf qhq it qr# 1 1 u-R® ^ # qqq #uqq 
’^'tl I 

3. qqqq (Maize)— 5a: qraa qft srq gar q# it# % qr# # 
qqq Jr qrrqr arrar 1 1 5a% ^ q# 1 1 qi qrta qqr^ qr# %# 

I I qJr 5 rqqq wrar qnctf q:qr? ^Fa Jt aqrqr qrirr | 1 itas ^Fa 
(Loam Soil) # #qf q:|gt 1 1 qqn^ q?t ^ Jt 126 aa gqr qit % 
qi# qqtq Jt q# auq 200 qq itwK qjt ^R qFg qqR qjrqSt ti# 1 1 
^ % qr# 8 It gqr qrt % qi# 14 Jr^ #q sfg qqR qqi# ^ 1 1 
^|qj ar? I qr# ^ aar T^qi# ^ qr sa # aqq 20 qq sra qqqr 
250 qq ^ qrrr qqqsq ^ srrar 1 1 
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5*rRr # 


^ri3Rr air fra> ih sTt r»fy at? % r:^ siTcft ^ i ^ ^larsft 
lit fsra 'rtar ^ ipar t, ^ sa snirR | :— 

*i: 3 ?tt :--10 «R5p‘?t w fk 1 1 511& ara (car) ga ^ grrar if 
srrar 1 1 hIT ^11 a it a‘T =5*^ Pr^ai 1 1 i:Rt a?gr?' 5qta 
(Spores) SFT ^ 1 1 aPaa aiaratnr Paa^ it a ?qt*f aai ilai lar 
!R ^ I :ar^ aaia ^ aira rji? ilo? al?r ak la ata a> qa aaa 
ira't Jf aarar aar gt ala aa^sfraaar Tatar §tar ar mar 
Tar^rPaa ata aaa ifjft ^ ala w>x aa sfta sfI ^tq: % ma m 

ararlt « 

T§ar —a? aPaal aa Tla | al aPaa aia ^ tt al aa arar 
1 1 a§ ^ ala aqirr nr |lar 1 1 (n) arral aa nr (rr) nr^ aa aa 
(a) 'flvT aa nr I fa alal ^ nrar Ta arar aarar giPararn 1 1 aa; Tta 
Tf^a aifaar alt art 1 

aa?ft :— a| Tta qn alt artr naai % Pair ^ara (El-Worm) 
n^fT 1 1 aa ail aa?r aal I aa a? ? rPa ifarar 1 1 fa Tla % nrTqr 
ail ml 13 ail I faf| afa (GalJ) n|l f 1 Tta aFga ala #rr ^sam 
aaia| i 

an? a^al ;— armfrat ^ fat 1 atal, m^, aaiar, aaa, aiar 
aar ^1 fanfe aPsaai (Vegetables) 1 mal 1 1 aamPaat aa Tarat 
1 afln atf aral | ^ a^rl % Pana |1 ar aam mafa aant am afr 
an 5 I I ajftPn ^1 Taia 1 ft fa^ aia 5 [Tlft anal 1 1 1 % , 

arlr % fal maiamn f 1 la^ Tar t? faij r?! s«t ^arat it Tnr mar 
aiP§q maar an 1 ana ftl m jrr ^rr ar Tfar 1 1 qna^mit m 
aqfa aH faar mar I :— 

1 , atal (Cole Orop)---fa i^qftlalat atPaaf mifq 5a 
at«ft, lar atat aar ats atal mlt 1 1 ^ ’g;fa fal arel aafaa 
arnffitmltti aiT^iarfiat'aftltl I faamT'Ft naal 
ai^ f 00 ira atar m nra afa qna il armanar ftal 1 1 fanr Ita 
^jarn ala qn qna % faq a|a fiar 1 1 gaif-aam 1 aik 1 fanl ^ 
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(Nursery) sfr^f)' I aft gcgri ^ jft’fq ^ engt 1 1 
^ra" X % !i?5rT It qfTRt Jr ^ feirr srrfTT 1 1 'ft«r ^rnr qft ^nn^ft 
=qiF|!? 1 5n?f JT ^ tR f?fr i%^r| qr^^ft 'qrfftj i ffiq?t sift ‘R 

Fn|t '^spft I ' am’^PT pff % x *TTf str nt^ft ^ srr^ 
1 1 qnnrq q:qr ^snq: sr% irqrar f?rqr^ vri^ 1 1 

(^?) ffqiffq; (Tomato):— SJnsT % fIrJf ^tira: (Sandy 

Loam) ^ SR^ irrfft ar^ft 1 1 gf ariftq- tgBRn 1 1 *t| 

fqipKT qit It OTqt^ft 1 1 ft It it5iT 1 1 

n!^ ^ ^ silr qq;? ^ f«rqT =q^ ^rq^rr 1 1 ^ asstq? ft^ 

qit 5i^Tt qqr qq;? ^ qipst ft^ | s Jt <fl[^ ^tqR 

5RW-fu?n^ ?r ^ qn-qn 'ste ^ I'ft q^ ftq fkqr ^rai | \ stqi 
ftqiit-^prit qi?^ qx sil-^ qf't% Jt q^ qrHst ift^q ft arraTr 1 1 ?qif 
qoo Tpr qFsr qqr? qft gq^ Tfut 1 1 

(0 (Potato):— mg gfq It qf^ mm qqr srm | ^ 
si^qt (Tuber) qrft 1 1 qg-J^qrrarqf ft qaft q^R femf ^cft 1 1 w 
% Farq ^q^ ( Loam ) gfq ?rqt^q 1 1 ^ qlar j^o qter 

qig *: qq mim 1 1 qft mg ^ qjR qR ^ ^qr arrm 1 1 ?rrg ^ qr| 

qqr# 5ft mut 1 1 =© qt<^ qtqapr aft ^oo inr »ftR % mq 

It qim ftui I qqtm 1 1 ^ 1 % qtf^ (Ridges) qq ^-dtq % 
m=aq: It qtm qim 1 1 w qq: ftift q?rfft qp | qqjR rqqrrt 
prf q?q^ ^x qv^o ?rTg fqqm mit 1 1 

%q qqqjTfqiql ^ 4qim^ q't ’5# qqnT ^ 1 1 5ft% iq% ftq 
f^ qq I :— 

1. qmp ( Blight ):— qf qq ftq 1 1 q^ qf ftq 

qfeqt q^ sfeqtqr ftm 1 1 qqqR qtmr ^ qq qf qftsr ^ «B5r anur 
1 1 q^f qft ffqqr^ gq an^ | ?ft^ ^jr ^rrm ^ arrar 1 1 q? 
qf^t It |>f5q wr^ 1 1 qqmq q% q^ ^ft srRpqqr ^ angr | 
q*t^ # ffe qqr 1 1 

qt^ fqqgqq (Bordeaux mixture) % rasqqst % qFqqrnr qRm 
qfST 1 1 qqq^ fqqqgq.qrr srmq gt stqr €tqr qpr 1 1 

2. gqiTOT.— qf ftq qm ft mnqqr Fus |m 1 1 sg% qtm g»q 
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^i9T I ^ ^ «n?f1r 1 1 ^ ^ ^ ^ifprt 

PrsRfl- li^lRT^STT^sr^-^siHi 'giFiq: i 

(Frnita) ^ % 'iwr, srnr %5tT 

am fqterr ^einf^ 1 1 qfl' ^ ^ »ifsir % i?*i 

^ mar | at a% ^ snaf m sqra qaar |; a% 'aat m lara, 
?«rH m laia, Iraqia, aam^, qat, q^, fmalr aafr, qr^ % aiaa am 
qrrjf qr?^ % mfa i ?a% aia ara aim qit ma ta q^ qa*f 
qjqar air sp^qV |i q^lqftm^ aaaaqfTa^^ar?^ atqm^ mm? 
met I f^i arqaiq atm ^ 1 1 aa^ q% HJ qsa ama a|t ^ i 

aam mfa ^ afa af It aga >ftl aa qsa qn? ar& 1 1 w 
% a|T, alsT, aiTal, alf, aRer am atawft ’^mfa 1 1 ?a^ 
faaifaa “aT'‘qTm mar 1 1 *r| ma: |T aaari ff qaq mar 1 1 afaa 
aqf ai% arat ?r ??r %mf ^ a i aqa aar a|t qadt i af mr 
(Sandy Loam) ^fa ai# a^a Tgrft 1 1 prl? qtt ata atar 
m mar araa^ (Budding) mn^ m^ 1 1 5 aat qta aa^ ?e| *r %a ^ 
qtqt mrft | at^ ?a% q5t qo a'te T^mat 1 1 ara % ^ aR 
mt I, q>^ at^ fam f mf i qT?| ,ara ^ aa aaa %m it 
arasra itm 1 1 aa arfa % ^ ara-q'ra ara Jr aa^ ?fa^ aRfa |t 
ar^ 1 1 

ma ( Mango ) r—ma ^ aarm aaatfe % aat ^ |t?ft 1 1 
laal at' |aar iirft 1 1 ^ |ftr ar^ ar^ a^l qial 1 1 aTaa aaf 
m§r mat Jr ^rarl q>^ ^ aiaaaaar agt qaat i saat |ai| gsat 
atqR m aaa am a^ at ar^ 1 1 ^ ala mra ^ am aa^ ^ a|^ 
af aga * 1 ^ % tar^ a’c faa ait |, taaJr ara aa aa qtt ala fqJt alt 
1 1 |s# ait qr qt fft qtaam aaaamt «r vo <fits qat mat 
mf|t i qtt aamr la ma ma ^ mt 1 1 qt^ qt ilaif aat t ilat 
rnfii? « aaa t mnt q^ qia mt-ma aa .t mam aa aa t aa 
mtar i 

%pm (Guava) :— maaa ar tf aFaa s' ar a iNr aa 
mm 1 1 ag fq, afaa att alx atm mfii at at aga a^ aaar % i 
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(Saudy Loam) i^rir sr®^ ’Trfft snfft 1 1 JTf 
!r.»T ^ «iTf5r d^iR arrai 1 1 ^ 

qW^T'^'tlS'^lfH: I sfkf^tsrnr^^cRf I t?e?T 

^r5r Jr ^irr sttstt 1 1 i^r^l ^rr^Eft ^ srfa^ ^rf ^ ^ 
sri^^jRTfrr 1 1 '(ft q^F ^ Ir^ i 

%5rT ( Plantain ) ;— Jfrr 'fhn 3 ;’=?t ^^r 

1 1 JTf 5r?r giTT Jrgr 1 1 w% ^nn# ^rraV 1 1 

f?i% Tift I'R-IR 'slff Tft|['ft«rc^ snftli ^3itgftw% FTJesft 
Tft 5r*n!iT 5figT 1 1 ql^rr ft:^ qTT ?r iT TwT ft^rr |, fqsK ths 
sm^ir =TTf|t? I tjTi Tift ft 5r*r«rT' ^oo-^^ko %ft 5tT=cf itft 1 1 tIstt #5r 

T^ ?r^ sRsrr ^^aftq' (Rhizome) ttt |1 (?:t 1 1 «E5r wft gif 

stIt ^(vrT' 5*rR *r Tnc TTirar srrgT ^ i 

T«ft?n ( Papaya ) .— (ifft |q gig ggnf at gi^-rfg hih 
gTi Ti5r gft gigi, srar* ftlg fttg ft q<ftft % (ftft gift gt 

fTT^t gjRTi gfg fg gg |g it giftft TJftftP gf %gig i?tj gra gig ^ 
m ftgr gropg ftgr 1 1 fgft fgsnftRr gfgg 1 1 gggig glgg 
( Sandy Loam ) ^fft ft g^ ^ qgqgr | \ gfft ggfl ftgiT ^ 
gigt I ?ft^ ^gif-gg^g ft gggV ^gig gg ggr Fggr gigi 1 1 
f gft gg sftg gigr ftf ggg ggg ^ 1 1 ftff gl ^ gg-gg gftg ggV 

grgl I 'I gig ft gi gig ^g grai |, !?g qjft'ft ft gk gg^i igrf ft i 
Tig ^1 qg ftt ggigi grgr | sftg Tig ft ^ gg gl ggift 1 1 fgrft gif 
gfgg g|l flgl i 

gff^T:-gf gggrgirggi^li fgft (ftftftgftft gtgigg 
fggggi |, ggfgq ^ gf gig ft fggr ggi i gtg-gfgg 'ftft gr 
gggi gg (ftg ft gg gmi | gig ggl ggt tfhrr ggftV gror | i ggfti ggig 
% greft qg dl ^r^l Tift ^ign? gift pft fg% gft qg gl «fik gg ftfl 
gar gt gig I 

giggl . — gggg gl giFg gi (?g ^r gt glrr gqft ft 
i^g ggig gr gg ^tagi ^ ■•ft ^gt qg gg gg gg gigr f i ggft ^fg gift 
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<t f »rRT >it3Fr <!• 


fi3R !n% 1 1 sfiT^rr !riiT % f t fhi ?r |?qjT?:T 

'nfrri I 

% ftn :— q?lr qfejft ^ ^ 

f??irT| ^ I *ri <t»r 'r%q> 'R 'B5r 1 1 srcr. qf^Rt 
^ S’ ^>r w srr ^rqrerr 1 1 


S’ ’traiiR ?Rr ^snq |, i^r hijt TwrqFqRP 

I I *>■ ?5nqet’«qT?«ftqr^ 1 1 ^ qq? sik qwlt-qr«l' 

sit qRTsff 5t nFsTwr qrt snat 1 1 Sr iiqr faSrq M ?> )?qr 

?firq qr ^ I « Sqr 5^ ?rfSqr qqtq it snar |, qgt ^m I 

Fq? qit qjt ^qsr srFsr qq^ q:»r 1 1 Sqr Sr S »ft sf siiT oth 

Srrr feqr | sfk srrv gsit stir ^ 1 at qrarafaqr *iSqr 
stq?R % I q^ atqsRT, qtzrqr ?fk 4>iaq>tw Sr pq | :•— 


rftiRPT 5 ?B tsiq. — q| fqStqar | fq» laS qtTTsrq ^t aiqr 
siFqqi itat t ua% sRk St qtS S’ ifemt msrrat 1 1 qimt ^"t stwas 
snat 1 1 aqr fqqq ^ strar I Fsr# wa % Pr^ qrr qq qar Tf ar t ?ik ?Fa 
S' qqst qiq ftat 1 1 =qk % Fsrtr qt| q| q^rat % Fsn; qf asrq <qiq 1 1 


qntfqqq st5«Bff.-^ tjqr qsiq raiq 1 1 saSr ro % qFaaa qtqsra 
^'t liaqrT qqR' qtt^ qR?'? qrt stSm k S’ qqaj |; qqtf^ qi^ 
qi^ q^ ?tk fqR qR? q « «nqqqqr | Fqr iS qqq ft 

taS’qisr fqqTsn^ I % qrsS aataq ^ 1 1 qrf qq afa 

qq;f % snntq sat^ itai 1 1 

?frfeiw qrif a s— a? ^tcaar agfajpff ^a I ' 

?t qiqr U’® qFaqra 1 1 asrqq qara tat -r gaa qaar 1 1 q| ^ 

^ ssjqrakf I, ^ Faai sriar 1 1 qq q^ a 

^^tqistqqaiitaiaarltqq^'tftrepiTli 'iat 

Fair ^ qa ^iq q^i^ ftai 1 1 

to % ^ '®' » 

' TOW w*ri» W! 



m 


wat I f?r 1 1 fw^pat qrir %a> Jr f Jr a^r 

f^qr sriar qq^fqr q^ERr ^aJr q|% ^ qii^ itcfT 1 1 qg «ftsfr qq q|?T Tq 
qai^ a«rr qrqq qit «fr^ % qq? qq Jr srq Jr Jr qr^ % qrrq qrqr 1 1 
(qr) q>cifeqq qrq it^s ^fq ^ ?q qq qjftq feqr qrrrr 
1 1 q| qr^, ^ qk ffqrar qrra: ^ 'pqqf q>t a? r qrq qf qrar 1 1 ^-^q 
qq qjq ^qr qq^ ^Fq % qreJr qn^ itar 1 1 ?q ^ 48’6 q^qra 
qterq fTar | i 

(^) q terfer q q q^kiss:— qf ^rq qlq % qqq qr qq% 
qq^ %q Jf jsrq fqqr qiarr | i qr^Fqiqq qrar ^ qqq q§ 
qr^ar 1 1 ?qJf 62*7 srfiiqa qTaRr 1 1 iHq?r qrqr qjq qT qral 1 1 

(q) TT^:— q^ ^ qT trqr fqacfi^ | i ?qJr qteRr qrr qq qTqqr 
itar I qk qf qiq MY qq? qnr ^ qrt qicfY | \ qYqY % q| q^ 
la qT snrtq qqiqr qrqanrq iYar 1 1 fa% qfvrqt q^ Fsjfqr^ Jr MY| qrr 
qqqft i qr^-qtq'Y qY^ fqq If qr<^ qfqqt qqqYqY fas 
1 1 

(q) «Bra»Bka % qiq-— waMYra qtqt ^ qrel- I'Y ^^pqqiq 

q?g 1 1 laJr q'Y^ MY qf aaY qqqc qaaT | aqr qFqss ^Ya'Y | fqair 
Mwf^qqq %MY fJRaY qk q§ MYq qqr qraY 1 1 fa% aqata Jr- tM 
^ '<Yq' % O'ji^ MY qf^ a? qraY |] i qjiaqka anq ffY% aai^ 

q<?l »— 

(qr) gq^YaMa;— qf qra qpfY ^ fqaMYq a^ | ?afqq fJr 
ak ^ aaq fY ffY ^ arar qrar 1 1 ^ar q^ fY a§ qaa aJr 
srea qnc qr^ 1 1 af qaYarc saaY % ar^ qf^ garancY 1 1 

(q) 5faq ^a: — MY q=5^ aaa % are^ afaa ?Jrq ar 
aqaYa MY gacaYaMa MY lY arFa faar qrar 1 1 faJr qaaMYza MY araf 
18*5 srfeqa 1 1 





€( 5tTJi?r I fsp ’(ftsrsT tn: it K|cri 1 1 ^fr 

% Tst g=3^ wn gsfiT a«iT «?i^T f?5ra ??i5^ ^'t 

€t SSWcTT >ft ^Ti 'R I J ^TRa^ ^ 5T1T 5IJT^>I 

60 vTHS srf^ ^ I, ara' j^rar q5T«ff q5t q^RK ift ?it sr^qref ^ 

!iff gs^ er? aqr ^frR?r % ?if^Rr sjjfgr |^5r gqr qtrs^ it i «ik 
qi5r ^ ?rr«Rq25r sirffB ^ftsnr Jpt srrqmjrr ^>t ^ qr | fi^gr it m 
i 1 ^ ?5rT it 51? !iq^ q?i«ff q5t qnft qgeft |, f? ?? qit ^ifnrr 
?tri^ fti q^?T ?ftsR, #, fqrgftt, fett% m«r ?*rr ^ q?r ^x ^qr 
?iflit; #i?r ^tsT? % q?T q?T ??r it& |, sqqit ??t 

5^fe? SfT t, ?| SR'tJftt STT??! ??T | I ?t% ^ ?? 

?Tat «rc sRiRT ?[?T ?r 1 1 

iqf^ ?t?? % ?qre«T ¥r ?> PrfRr ?»??? | ?t i ??% ?F?fTg; 
5j(t^ it ?t?? fqsqF^r^? 5Pf ^r 1 1 ?t vt?? it §ir ^ <t?r«r 
f»r5i?r|5ft?iit?r qiK 5ff*n-, qtff ^Fw, m? cf^, ?q®t ? sr??? 

q?iif if *P^ 1 1 ?£r cRi ?| ?^t ^ |fe 5i*rT fqq>re % q>t? !n5rT 

I ??tqjt % ????t 5?R ?q it ^ if 

I I qrftB 5i?i? |-5ft qr(tT % nrqqq^q ?? 

I?? ^ ?Fg q?Rr f^sirr, ?«rr ??? qrnff % ?q*it?t erar ?rm*Rf 1 1 
^ ?fiifRP qrtt^ %gTq9B?qit ??nit'?«^? sRtftq? «nr ^ ?>w 

gRisn^^^ft qq?sTiit|i ??it ?t?? qr(k% 

sq qfe ? ? ?! fqqfw? ^ ?i?r q?i? qi^isr |, q’t ^ 
xm qq? r?nf’c 1 1 qn&T *t it ??^ ¥t ’^t 
I \ ^t?? % 5r«r fqi^ft straqn^ cR? qft qr?t il% ??fft I 
Pn^ ?»raT 1 1 ^t?? % qrf ^srqf ^ ??? il% I qtw t» 
if | — (?) at^t? (5{) qqjffiT^C^ {^) ^ C^) 

???r a?i (^) i 

^ qr<t^ % qtw % f?<? qRTr? 

?r? (Proximate principles of Food) ?t qilif 1 1 ^ (^) ^ 

^ srm-^tqt qii siraq?«p 1 1 ?? ^ siaiw 

% ?i? Fqrc ^ qif ?'t?^^ qjt ??^ % ??? qj^T I ' ^ 



# vl5srfr # 


m 


S- C, Ha, Na cr«rr Oa stf? I i »ifsRr ?r«n wsk^r ^fl" 

Hfnrfk^r Tf ?nrtrr | i i?t ?ra- ac^f ^ afrar |, a'f 

Animo Acid ^prrar 1 1 Animo Acid ^ sft 23 sRa^ ^ itaV 
I 3ft sfi^ qrr ?ara siq" itat 1 1 «r^ sftetfft qa grr-^T wa 
% sqq-iraf qit aai^ % qrnr srr snar |, ar aaqrr %sra saar, ^ fagif 
ar ia?r at qra fi^ar ^ % Taatiff % qaa % ar arar 1 1 

maT'c a^ sftata qft ^ araf ^ faaaa fqrar aar | : — 

(1) aaasTaft ^ at^ta — af a^at ni^r itaT" | a^ 
fgahr ?t at^a— sft aafa%at ^ ai^a ftdt | i % ^a^r 
’Cffl' a gara aa &■ aaa % faq ^ ^ sft^a qrr qia qra 60 % 
fifar at aaa sf aft ^ sftfta arr ftar araqa^ 1 1 a? sfteta |[a, 
aol, at^a a agat =^t3ff ?r faacft | ?fta Fgcfta «fqft qft iMa at 
aa aai aft aiaf, aiF^nff a ^ ^af ?carfa Jf Faaat | r ^larrirF^ % 
fat? stfta % gqa am ija a aa% a^a aara aar at# ftat 1 1 aiat if 
atarata qft ara if aait ainar at^ta ^ |, aaaa ?^~vo srFataa i 
aar: — a? flaria aa arFfaa ataa | wk artfta ait atff afai^ 

a aasf arFaa af ai^ if arck arr aa% asssr | aa 1 1 asra I; flara it 
af sfl^ta a aaa^raaaa ^ |aat arFaa aar aiaat 1 1 aa% aFaF^ ag 
akta it ak arFaa? arar it af a arat | at a^ % ^ it snrr ^ arrcft 

I i a| akk ait aa ^ aaa anat | i aar aa^ it ga^ arir 
laarFaa ait ata% t at aaa artca't 1 1 a| at ag snar aar aacala ar^T 
^ 1 1 ag sTT'a aar aaaa a a^at ^ ^ it mar | aafe 
aaaifa srFa aar aa^aFa Faa a a^ ^cark Faqr^ft afgat ^ mar 
^at 1 1 5a% qarai ^ ^ att^ it qrf qqr sin-Faaf am gt # 
aorraar Tpl- 1 1 ait a^ ^-ara a |aa-ata arFa*i 

q!raf|T5f' S'. — a| afk it afaa ¥r aait afar araa | att aa 
akr-^^ ara aaat | at aaar arapa aiaataw il ^rrar | i afa 
araf^rsa aa jsrFaa arar ^ aia 3rrar | at^ a| aFaa "far % ara 
ir a|t aiar | ^ aft?: it aar % aa it aaa snar | ak w itar 
aiar| I 

fa% at aaa asa ar^a (0) fr^ftaa (H) aar akataa (0) 

I I ^qif ft ata ata |— aift aar a^ i 
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# « 


, at ^?rrq1f 'awjr, % ^1, aran, ?tt^, aar 
'ta't *r a|a qrit ariat 1 1 ^ ^ snPg-aiaa 1 1 a| ?a 

'R fa«f^ qi^ar | Tfr fira spfr ^ =Ft ma^JifaT 1 1 ai aa aft^ 
Jt ^ aP^aJaa itaf’c af^ ^ % aia^rai^l, ai 

aar % ?a Jt aar it aia't 1 1 aRaaa ^ at afaaa^ anuifift ataa ^ 
aiafinf aa ^ srf^ a atita ^ ajft qrf ara7 1 1 

^aa aaar: — a? aft^ % ait ai a \r at fitar aai^ | att aftt 
^ ffs aar at'tt % gaia a:<T ?r ^a ^ % fa5t aga aiataq? 1 1 
aftt ?f ^ FafafaF^a aia %■— 

attt ^ ^a % qraa ^ aaa ^tar.aa-arf Jr "qraiia 
sna” aar ?ntta areaat ir I't ana ait qi^ 1 1 

arttt 5 r ara ^tFanft aft Fanna'taar, ara aigat ^ f^tt aa 
aaia a |aa al- afa ^ arar irt faat tfat 1 1 

a| athc ^ ifasat ^ a^if^ ^at a?! aftt aa aiartaai&l 
a ^ as^ a?a 1 1 5a ^Faa Haajt ^ FajaFafea 5^ — 
(a) #f^aa, atfii ana^ta, atfaaa, aWaaa 1 

^^ 5 iaa.— ai if^t a aiat aa ijar araw^ aa itar 1 1 saait 
aa? If ^ ?a^ saat aaift ar aiat 1 1 aiat ^ esatt a? arCtt % aa^ 
aaa ai 1 1 5 ?tt qaw 5®t a a?f arat at^ at at laaa aart arat at 
ai^ a^ itar I aaiar a? faa ^ afa ait aant ta^ *f at aaa 
a^ I j ai ifa an Faafa aa 1 1 1-1'6 ara ^Fsaiaa aft ana 
afaFaa ^ ataa ?r itar aiaaa^ 1 1 a^faat a §a Faai^ arat Fmt 
ait aar asat aft «aTar aiaanaiaT tg^ 1 1 
It't as^ a ara^ aatg ^ aga arar ^ aiar aiar 1 1 ?aaft ^ ^t qai 
ataitt it aRft t f^a iffaf aaa>t gt arat 1 1 a| ^ 

#rrft aigar^ 1 1 

arNretta:— ai aFma % aia Pra anc aar aaai aaiar | aft afa 
aifp ^ i?arfaa tgar 1 1 ai aftt % g^fftsfta-aftifiaaaiaaaar aa * 
I, aFaar'atara ft wSt ara ft ara 1-6 aia arar gtat a7Fia.a t ^ 
%araattilftaattt%aara%aarftaaa^Tiar|i ag^ft^.-nttr, 
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snl, ^ ^ ?rPT <TT5fqi sfti ^ ^fa' *rrTT if qm 

srrar 1 1 

?ft|T;— JT? # 5ft qrtr ^r sfir | ft <nc *ri 
Haemglobin % sum Jt snm 1 1 Haemoglobin qii nra- T’T 
35r¥t Oa ^COa % 317^ ^ f 55 TT ft Mt T15ft 1 1 l^Rit q>»ft^ 
5t qnSk qNir, «ft5ri fir^ q' ^ 5r«iT sft^r qir I i #n<t 
T5F ^ qwt % qrrw ft^ 1 1 sirPtF qft 5fl| qft 16 jftvfhrm ^rmr 

fer TftaPT ir Prsrft 'qrf^i? i qr^t?: ’$ 5it| f 'qnr t 

Hoemoglobin % ^ ft5rr 1 1 q| fq%?5rq: q^er, fl^cr, ?r>t, 

5l«ft, qraqr, icinf? ^ taqr srrar 1 1 

— q| qrftr Jf tjqr qrr^Prqr iftPTq> % Jt ttitt arrarr 1 1 
?5Rpt qnrt ?t qisin^rr ^qrtt ft srr^ 1 1 q? ^*rr^t qairq- % 
5«rrfit *r 3r|t ft; fnrq; Jr m^itFs-fr fift fl^, q|5r *nf *^1^ 1 1 
?5r% f Pnrf ;?t »r?r % 5rni% % ^rnr Jr ftat f, 9|gr g? ^ 
1 1 iT«5^'t, ?pt, i^r ^ ;j5t% -sjrq q^w, fO- irssrt, ^?r q^ qWt, 

5r|^, 5itq i5qrft: % ?rFqqr qr^r Jf qrf srrat 1 1 #?r qf ^r^q % qqq; ^ 
7ft «rf6iqi qrf 5rr5ft | \ 

3?r7: q^ fq ^F^q ^rqqft % srFrrFTiq^r ^nqr^ qqqi qr^ qn 

;?qr wiqqqqr ?rq 1 1 qf qf ^ a> qfcr ft wrqqqqr ftgr | i q§ 
qrctT: ^ fTjjq? sqtqqitq q sq qrq ^ qrqr qicrr |, fqqft 10-16 qrq 
qrqr q5^ qq^q? % fqq qFefqq ?rrqqqq; 1 1 qqtw ^ qnft ?r qrqf 
^ ;ftqr(t ?rlqqrq^ qftqt Jr qrf qi5ft 1 1 5rfqr qqr #qjftq qt ^ qq^ 
^ qnr^ qqq qjT^ 1 1 iq 5r?q qqq? 7ft qft ^ ak ?r qniT 
qr^ ^ qqq 1 1 

fqqrTTTq:— q| q? qqrq | qt sn^Fqq; Tftqq ir qp *ftft qiqr Jr 
qrJr qT5r I qh qr^k % ^qrq qq Jr qqq q;q^ q qqrqsq % qqftr q;a% % 
fqq !r5qfq srrqqqq; fit 1 1 qqqft ^ ^ qq^ t q|5r ^ qkrrftqt ft 
qT5ft 1 1 q| srar Tftqq qqrqf’ qft 5r7:f qfta qr qq'f qqt qft^ % qrrq t 
Fqqf q q|r qit \ ^qqr qftq t ftqr Fqpq ftrFqra qqqqft % srrqqqq 
frar | ;— 
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1. ^ ^STTfeJI ^ ^!n?f Jr H?? | I 

2. iffr^fr % sT^ ?rk Tt gTJftJft ^ jt?? 1 1 

3. ^ sTRgftq^ vit % 7?r gtfT ^ »r?[? ^ | i 

*rf Hormons % fin? wp srr^w^ 1 1 

^CTfH?r f*n5T ?r ?n^ % ^ I — 

(i) ^r Jr ^ ^Jr— !3f& f^ifJrfr ij, f g«rr % i 

(ii) ara' ^ |5r^ fesifjpT ^ ^Tr^rr, ^ ?i*rT qT i 

^ FqsrfjTqt q>r 5rr»T ^ ?fr F?>nfi:qt % jttjt tc w 
<Tr 3fr Fq^rFqq ^ qnfr Jr ^cfT sft, ^JT Ontirlokets Vifcamm, qr 
w !rfMr qr?^ q^ qf qiqr qqr Fqr irq? I^Fjr q?r qjifr JT qqr 
^ qrqrqr sifqf siq® laV fqqjT qrqqq^ qr^ 

wFq Tw F?qr qqr i ?rrq^ n> ^ qsiqTqq? sftFqq? qr^ qJr | q> 
fqsifqqt q?r ^(ifr % Fq^ qr qq^ 1 1 iq FqqrFqqT qfT qqqT ^ q?^ qqr 
srrq^ I Viamm Baa 

Fqqrftrq '«?■'— q^ # qrq | fg qWt % q? qrqr f^ 

qqf q,&q^ ittl fqqJr m wrCTF^ f^iq q^qripq 
it qrqr |, qr ^Jr ^ I FqqJr q^t ftqr i iq't wqrc qr qk ^ 
qr^ qr qrqr qqr Fqr % qi®q ^ ^ q5f qtqrfcfr % qqrqr 

snsn^ 1 1 qqiqr qf qrktkqj Fqqrrq % FaJT qt qfq qrqqqq) 1 1 
qqrFq qf Fqrq q^f ?q Fqqqq JT qqq I, qf q«t qq* qqr q^t qqr i 
Berophthalmia ijqr ^4t qrq^qr itqt sff’^ qq q^ qrqjfqc^ 

^ qr itqiqr It f^iq^r q» q? qrar |, qfk iqppt qq? Ir qr^ qit qrf 
qtqr^t % fr% q!T 1 1 qrf qiT qt f qqt ^qt % qrrw qr^t ?r qt 
gPT sftqr qqqr t i 

qqTf^'— qf qrqr qrqr | f% qq qrq ^ qr qtq^ ^ &q qtqq't 
^ Jr t?qi qq Jr q# | qt pi ^ qq f ^ stq ^tq qft fqqif 
^T I qtqt qiq it qq p qqqi 1 1 ^ ^ ^ | 

qq qrqjq qt qrqq qr^ % Fq^ fqqifqq ‘i?’ qk r^qr qtFqqr q!t qfq 
srrqqqqrqiitqtliqqqiqr^I^^^Tit^t qt qiq^^qr^ i 
q ^ ^ ^qr qq q? it qrqr 1 1 sqqft it qr^ f i ' 

fqqrfiR Y 4tqrkqt ^ fw ^ qppq ^ qsrar 1 1 5q^ qw 



t ^ ^rkt qft «f)- t » ?jfl‘ & ^ ^rr^ ?it ?Wrat 1 1 ^ 
^ ^jfV ?r =^>T?i- jfler, n ^Tr |t sn^ 1 1 

5*r % srfirfejr ¥)■ ^rm ?f5R^^jr Sr ^ffis 
itcflf 1 1 ^ fwi^ ^ »nf^ef^ sfrsft % jff *Tnrr ^oo* ^ffz 

^i| »nft 1 1 Ji? srsf^r if ?> ^ qnrr arrar 1 1 |[sr, 

5? If ¥ iTSi^f ^ ^ ^iTifar Jf ^ w arrar 1 1 

1 ^'f q# ?rnr, ^?f ifhff qmqr, ¥i% qjr TTfr, ^wife ^ qqii g qftr 
qiaft Jf ^?f qrar’c, snir I5irrf? Jf ir| qrqr arrar 1 1 

qj^iq^w: — fsRTffiPT qr^ff if farq^ftar 1 1 
f5q-55q fff sr^rr 1 1 

(1) Thiamtne, Vitamin B 

(2) Riboflavin. 

(3) Niootinio Aoid 

(4) Vit'Bmine B^ — ^Pyridosine 

(6) Vitamine Bg 

«rRiif ^ fq^r^q?r-4f fararqrr jot fqqr qqr «fr f^^fqtir 

q^ q? qiqr nqr fq; qqr ?r%5rr §1 qtrqqr qifq^ ?arJr sfk ifV 
qqrq rq?f H? | l FaiqJf ^RT-^^RT sq^ feif q^r 1 1 

^ETTfq-ql.— qf qiff ^ fRS ff iqr^ qrarr 1 1 ?q% ^-^rRf sTTf^ar 
qrqq — ^qtq, iff qjr ?rrCT q ?nirar, qr#, sm, qfqcr, q gq i 
qqqO' qjq'f % qnfk % ^ q'fqrFqqt f> anaff |, qf "ttf-^'f” qr^^irat 1 1 
qk q| it stqqq |fqf 1 1 (l) ^wV-Fqq^ qra^Fqqr qrq^q ft qrdf 
I, larCf fqq qiqaftq ff arrar t i qf qfqrq'f gq affqf ^ ffqrqr 
qrf arr^ | qf %qq (Milled Eioe) qq ff aqrqr srqfq qjq^ 1 1 

(1) Riboflavin — qf qnff ?f fq% qran ijqr qqrq | aft ^qk 
qq, qoi, q^'t, qrq q Fqq^ Jf q|q qiqr Jf qjqi arrar | i fqqft qrqt % 
qmt qq arrg ffarrqr, ffst q>r qRrqrqr ^qt qtqrFqqr f> arra't | i 

(2) Niootinio Acid;— 5q^ qmt af qf 4tqkt fftft | 
Pellagra qfcf |, Fqq^r qFqqK, Dermatitis q Dementia q dtq 
^q q?frqr ^ 1 1 
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* tmrr * 


^ STTCT, ? !n»T it 

^ra't JTi^ ^ TiJiT !?rfrr 1 1 

Pyridoxine— JTf sft#r % f?!^ srg^r 1 1 5?R!t 

^ ^ fh' ^ 3n^ 1 1 JT| ;fft inl:, ? !ri'l 5i«rr 

^>ra^, ^ srf^^ % "nf ^ 1 1 

<^fe?Ri?5r ( Folio Acid ) f Bj a-— ^ IF ^ 

^ ft srra^r^r ^ 1 1 ^ ^jtt g^fsr^r fFr | i Jig 'fTfprr 

'T^fi- % qiitfil 1 1 

feif*T!i-tft:— III 'n^rt Jr 15PT^ 1 1 JTi <r»ff & ^ ^ 

^ srreiT 1 1 |t ^rssrl- irr ^ 'mf gf ^ ^Jl F^aPTfr ff ^ 
^ 1 > errar 1 1 ^ marr ^ |tV w m^iT «j>5ft Jr ^^r !nR»fr, 
^m^T ffinr? % srf^q? ^ Trar sncrr 1 1 >5^1 ? ?n^ Jr fit 
'#’ ^ ^5fr Jr srF^ »rr^r % w ^Rrr 1 1 f ^ «F> 

sfk I f? % 55^ TT ifr JTi ftsTfiifr JTSff JTiV itjr I f{r fiieift?! 

¥)• ?ifr ^ ^ swfJrjft sRft ^ sft? ^rnt wtfeOT? qnr^t^ i? | 

551 ^ % 1[5T ^TTcfT 1 1 5?r% 5rta'<ir ?T«fr % it srs# 

axg ^ 1 1 5r? 5€ F^rF^r^r ^ *F»ir 1 5fr anJr | i 

«T^ sir ^ f Jf fir^^r ^arr 1 1 ^ ^ ^ ^ 

fit sT'^r 5?rKr tr»pr ^r^r^r 1 1 ?{r f^f?rfJR ^ ^ 

^<Tr6 ^ ^ ^R?r 7i^ ^ ?'9X'9 1® Jr f^*?T I 

^ ^ jfi gferPTT «rr ^ ^rgi^ It % ^^rFpff ^ *r| ^rncT gfl 
^ 'jwir ^ t ^ it ’T^sl 1 1 ^ ^ ^ 

fit ^ t sriisft 'R fftl ^ fTIHI TO! «IT I 5R at ST| 

ftffrfjR ?it SftfT Ttft t afrw ^ ^ I I iio-'sH ftf^T ^ 
nT^rr ij;^ 5^re«ar ^ ^ 1 1 

ferFfTfr ^ ■— fii ^ ^ i5rfRit5r 1 1 fri isrct^ ^ ^Rr frrsft t 
^f5i?raiT % !iftw ?i«ri |fpt t #F?^ ti^fFw lit t sti^rji? 1 1 
51^ ^ iff fit ^ fTsif^ % ^ ^r ^aTafa 

itar 1 1 59^ ^ ^ ^ ^ Rickets a t Oslomalaoia ^ 

ahiRt fr srra7 1 1 ^ t «ara ara ni itat | F^ ^f^OTfr ^ ai^r ^ 

lUr t iffar fpraK itsna'tl ^ a^t ^ arratli ai sffa t 
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* ^rm * 

5f®t sFt sr^ ( 'fi'5rr OT>r ) ^ ^ ifl" ??55fi- 
55?rTf^ Jf tn^rr srranr 1 1 Jif Fra^fir:! Jr ^ ^f5»Tift ^Tr 
Utraviolet Jr Jf srrcrr 1 1 Jr ^ ?|?r 'nf 

srrat 1 1 ^ f ®r ^ ^ ^ ^ Jr 

^rsft Fmf Jr |?r^ ^ ^rsp ^ ft^rEfr ^ Tf % ^rw f^sr^ 

w §t ^EtT 1 1 cfl^, sHET^ ?T5r ^ OTT ?Er% 'R^ig; |sr Ftrcri^ % etitit ^flr 
^ f^siFw ®ii3:t sn^iTspErr 7|gt |, fifrfe p it ^ f Ff iff 
Tif irsifEr ^Jr ^ tt % # Jr srrErr 1 1 et^i sfhEr't % 

Ostomalaoia s^f ^finff Tn*fif Tit 5fra't| i t ^ir^f % 
fki? 400-1000 ^ tFtt> srrTTiraErr q^Efl- 1 1 

UcziFiw-f :— HI Ht TOr ^ SHfr^rl-fr 1 1 hi stth^t, niff h ^ht 
J r He Hit ifHT I fET^ Tllfr ^ FhtH «rEin‘ % SfHH^ Hff Hm^ ^ VTJir 

^ ^ H HT-H^ jf HSHTJETT HcTfH fT snEff | I HgSH # ^ OTHH 
?HHfr ^ ^ ?rHT iferT I 1 H| % HHT =HHr ^ TO HiJr STTHst IT H 
®fr?r H|Er HH^rfET Jr^r Jr ttht sttett 1 1 

fHSlftH-% \ — Hg f T % SfTf 5^?: Jr STTJT % ftrrr HfET 5nH5HTf 
itEiT 1 1 5rsr Tf^l ip|r %: stthI | Eft nffT ti: hit =Tte ^ hhi tc ^h 
STH- ^T 1 1 ??r ^ % H'Hft ^ ftsHT ft fHffiFHH %' T>r Hp H?r |r«r 
^ 1 1 Hf sftiftTfft^H (Prothorambin) HHift ft hhh tjtett | ^fr ^ 
% SIHft % F5rq HfET mHHHTT ^Eft 1 1 Hf to" HTft 5rr^ ft !f Jr TrHTJ 
iftftr, H Hi^, hItT, Eftnr^H, sft ?ehiFt ft ^I'sT httt ft ttht ottcit 
1 1 Tnft Jr ^(r^ ft HTg;5ft 'r Trr;^ ^h FHTieift Tfr 
T^Err 1 1 

Tpft : — ^>ftHH TJr ^sr ^tththtj ?rT tehT | i tthT ^<r^ ft Hf et 

HJIT OTEtT 1 1 : — 

(?) HI vftHH % TftTHr ft HITT ^rrETT |, THtF^ vftsnr gT % ^ ft 
Cr !TiEft ft ft STT ^mETT 1 1 

(r) Hf ^TfFE^^-Tjr^TfTSrTH^TfWH^rl I ft TRTh 

65-70 Stfir^ET Eft Tlfft TT iT ’TIH I « 

(^) Hf |i 5ftH-Tft^ ETTT TTW THEHT Tft Tf^TETr | I 
(''f) HI ^r^TrE ft ft H fiFHTrr^^ MIht Tft gnf h ^hhI % ji^r 
HT|^ FHTHHft ft HHH TRETF | I 



108 * |»TRT VrtSTfT 4 

(n) JT? ^rnrsEfr ^r ?frr^ ^ sfpcgr 1 1 

g'aTJTf «rjrr | -fe ^arir ^ g?^ ^“tfr ^ | 

^ grrqfl’ !rm«Tqigr ?ifr Tfgt 1 1 sr? Jif aV srr^r gsr ?rra^^ 
it sTT^fT I ;frt»i^ ^ ^t ft;?r!ft jit^ srf^r^g' % litsrjj Jr itsft 
fiRT f:«r ^ itff't =gT^ for# fif ^ftar^ ?jgl^g {Balanced) 
it I ggfe vtsrg' (Balanced diet) sr| | farsr^— (1) fltarg % 

95? ?#g ?r?r ^ it Twot 5r(h: # ffs g?r ^ Ferq !rr?5W »n?r 
it ?rr5fr (#5r“t5ft) stf? it g%; (2) ^'t??-??r<T <igF?g ^r^qig Jr it i 
? 5 rr g«rr sTtsl? ?tfit sRnr ? 5 -sri'a‘ g?r ?5i5<Tfe-snRr it i FgsrRT? 
a«iT #frsr-jT?{!r ?#g ?r?r ^ it^ 'grfiJt i (3) 5?if555 g«rr 

5rJTT3r, qf5:?R, <tFg-ft?T3ft % ^ifSH it i (4) sr*? Jr ?| g^F^g' 
3rr?? qr (Adeguate Supply) «r wt^tF^ it i 


59% Fqr ggFgg ?rr|rc qft* qf^rl ^ ^r?r gw, ?5 gi^wr 
gr?€qg | Fg gr^r^ gFffi ??r | ? 

^ 5 fr<t .* — ?§ gs? 3r? gt gtg? ? q'tqjff-'Wf'ff % ?rt Jr snik Jr 
grgr grar | gt ?f Food Calories it itgr 1 1 g^tr Jt gg gf?g 
g^k % 5?g g?g^ % gr? % ggr 95 ®*^ ^ grftF^g Fggigtggr % 
FgJt grF^ 1 gg g^ gF?? gtgg Jt t Fggat 1 1 ggg-ggg gtggr-qgig 
ggg-ggg grgr Jt gfJRr ggr g^ ggJr | r gJt:— 


1 gpg gwfgr^f^g Jt 4 ggKt gpg itgt 1 1 
1 gig ggr Jt 9 ggkt gpg itg't|ggrl ffw atetg^ 4 ^gkt 1 
fggrfgg ggr gkg g^'t’c % gtf gfer g^ % gw ' 

siFgFgg ggJr gg 2600 ggkt qggk gigr ^ gg w5«r wtgg g^ 

^fgJrgiFg^, igg^g'tgigr^gra^gggrgggt^rgregfw'kkgr 

^ggt 1 1 F^gg^ gt gigrouggr swt Jr gg ggk't 

irgtligrgg^grgigFraT^gTgtggi g^gat Fgggt gtgt.eoug 
^'t^wwT Wg'tgrg^gggrgtgtliigtgTg g^ gtg^^^ 

^gtt riF^ I ^ ^r<^r.g gg fg^ 1 1 

gi^dtir^ggr^ #gKtgtgt^gw^ 

qgiti I 
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^laf 

#:5irft ^ snappRJm 

^tnaf % ^^Ti^asr 

1?^ 

0—76 


jTS!I;T 

76—160 ^ 

% ^laf 

arrft 

160—300 3^ 

arrft =?5naTT 

anft- 

300 Jr atR 

^t^an an ’PT^T ^r?rT 


‘mfrsr spr 5[|«tT5r % ft^rr ^ 

I; ^r iRtsr^ Jr wjt?? ^ 1 ?rR stTet firakw 

^5TT ?rtw^ HJTPKT srrarr 1 1 2 — 3] ?rw srfe r^reft?rr?T ^ 

^ ^ ?fr ^ ^rrrfr 1 1 irft ari ’TO^'T 

^ ifr 5JTT?r srr^jnrjrr T|dt 1 1 qier TOi^ir ^rr | 

'litsPT ^ 3r|r ^ 60% Jt¥tsT €t tt^-sn^r i>af i ^ cPCf 

araPT snifc^r if ftaft =giFfir srarrFr ^rr^'t in^rT ^ FareiTF^ 
'Tfr I; wfF^ iTi 5qi?ra^‘ if sn^ 1 1 Fk ?R?n; 

60-60% ^5r>^ ^ftafTT Jr 5T^f§i?f“ s?r Ir fr ?nriV '^iF^ i iif 
cf^ w 'ra: Fanfr | ft? eaiFfcr F^ ^jreV htiuFstp Jf 1 1 F^rram 
% 70-80% ^5fr<r apT^iif srj % ^ sncjf itcfr 1 1 ^iipt 
a«iT 5¥r ^nsfffrif 5fr Jr ^iT# aTf*fr Fara^ 1 1 ^ ^r ’ffrsrar Jr fTarr at 
sn^w I 'T^ aft Ffrsr^fe arr^r ar^ ^ i Tac p! ?rr^an> 
^ ^ STRft qjr aftsHT % ffarr ^rr^^w ^r 1 1 5?!^ snPa arw^T ^ 
Jr^r ^Jr aRiaff Jr ir^ | I ^rrarrasjj^r afta^ai % ftqar ^ ^ 

ari^ ^ srrft | ^ft arR % Fiarr^ % ftftfr, ^ratr ss’ 
1:1: 6 % ?i5qRr ^ ftt 1 1 

^ arr^lir % F^rJT ^F^rgr aft^nr f?nsr it^tr ^tarr =^rFf JT.— 


ftftq; 

76 anar 


74 „ 


406 „ 

^fwraw 

1.02 „ 


1-44 „ 

^|i 

14.00 arrar 

F^Farar -tj 

500 sraa^Effar jfaR 

f^apT 

400 

FTOftrar -?fr 

60 famtarraT 



200 




fq# 5^5 in: ^ciif qf mwi % stjjtr qqr ?i7?sftq’ ?rrql^ ^ 
^r ^iqr^rf^g- ^sff ^ 5T^ >Tm Jr ftfir ^rraqqqr ^l^rr | •— 

?f5%cr vftsTfi 


=qif5r 

srrer 

3i5r 

^*rr?r5r 

jftqrr qr ?nil 

qfeqt q!r ?nTqr 
sjHi'qrrqr 

5it 

«s?r 

qr g? 


8 aVrr 
6 .. 
3 ., 
2 „ 

3 „ 
10 ., 

4 .. 
3 „ 
3 „ 
2 „ 
2 .. 


qqqr ??qifjr % *rpT^ i 
^„q5isf _ir^ ^ q5[r«f ^ I sft «rt3rq qit ^fqr % ^ ^ 

^r|TqaT qR^ 1 1 qi qr^ sfffqrr qrr q^ 1 1 q? fq^r 

srqqq: %irtt5— 

{!) m(^W) 

(2) qrfqipiq^ ^:— ■’tir qrnr, qjfqr fprrf? i 

(3) Fqff^ ^.— *r?r i 

qR {‘.— srt wf^q» q ^ ^ ' 

stTffirqr qtq ir qf qrf 5^5 % ir froerr t ? r^q qrqr ^ ^Pr 
5R?II fjRT^ ^ qqrqr srrar 1 1 ^ qq Oo* »hEr q’c^ 3^ I rrq 
*r| qiggg; ^rqq 3R |> 5rnrr 1 1 qrqt^fira?r|, qfer, 

^qq I ir ¥1 qfl^ I ^ ^ ^ ^ ' 

afqrfRH ^;— ^-qi ^ ^ ^ ^ ^qrtwv ftsT 
1 1 ^ qft qRat t, q§ I ^ 

sp<rq 6% irq't I r ^ srarqf ^ ^ (Tanmio 



# # 
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Tanmie Acid vft ^ srr snaVI, ^ Tm sa:^ 
% M: 1 1 |2r Tr^ Jr >Tf%*ft ^'t sftft ^ 

% ?r^ ^ %g5r Caffeine fT qnfT ^ 55r5rV | i stFert qi^* 
Jr q!t q'tmFw ^qffT ^ wi?fr |, fsrq^ Jr nt? q;r jt srrJrr, nift ^ qF^r 
sTTffT q qnT 5fr<r, |r*ff qjiqfrr mfe aqrsit'B srs^^ 1 1 qi^ 
qrF^ % 'jfV iifHqnrqf 1 1 

qs^^r:— qi qf§qr % ^ ^ q;^ qqrqr ^rrar 1 1 ^sft ^ ^ 

aqr ^qi srtqr | ar? gq? g| & q|)- ft ^ fe, "fttr FsrJr 'qi^ I 

leJr ^ ^ ^'sr^ qqT«f ^ ^ 1 1 q| qr^ q>T =iiqf ^ 1~2% 

% 5rqqq 1 1 ^ sRrrqr i?rJr qV ztFqqr ^Fo^ q Oil ^prtfq itJr 
I « ^ sqrqr *rrqr Jr <11% Jr qw sqJr fT ^rqrnr tqr ^ qrJr 1 1 

q| qjlqftsrr % ^sft qiT q;^ q qt?r qr^ qqrf snqT 
I \ qs q^'qqj % mq fr qiq qtqqir qqiq ql 1 1 ^ qsqt qft 

‘rapq «i^ qrqt qlqiJrs qqrf qirfV 1 1 

fqrf^ ^ (qq gwrFq)— q| % qqrq | ql Fq?q-Fq*q srm 

^ qrqfTT qit FqrFiqq qn!:% qqi^ qifr | i iqJr q?q>t§q ^ qrqr 3-50 
qfeqq qq; it qq:?fr 1 1 q^ qt Malt % Fqniqq Jr qqrf qrsV | q Fqq^ 
q^qil^q 3-7% |, Fqq^ qfiqT??! | i qroq fqqJr q^qilfq 

40-60 % figl I, qf Spirit qfqra'T 1 1 q| qf sr-r qt | i 
^J r Ff?^ qT-qt qqr qhn% t qqrt qi^ft |, (Rum) ql qffft % ^iq 
Jr qqil qrcft | qk Gin Fqq q q^qr^ t qqif qi^ |, ^ 
qqiqr utufl srik ^ | 1 1 ^ IS % Jr 

^tqr q5qfr^ q^ ihfr i qqJr tr^r qqr q^fql ^^qrFq srfqs 1 1 
qroq qqpr ^qq qfl I, FqR 9fV gqj ^tF^ ^ q^qq qqrq 
^q^qqqJrqtqra'Tli'ifqiq^ sRqtfq ^ | ^qFq^ ^^Tfs 
q^r ^1- 1, JrFqiq ^ qrqq? qqrq Jr qqq q"! qfw qq ir qrar I r 
iqqT qrqrqq ^ t qtqqr it qrqr | j qtfr qiqr ^ qq'qqr ^ qr qiq 
q^t 1 1 q^ iq^ qra q| Fqqqq glcfr | ^ iqq'T qrqq qr sq 
^ 1 1 f q% qFqq ^ Jr sftqq qrq ^^r it qrqr | i qf <nqq qfuj 
q> qqqTq qq IdT | q q^q q'Tqrf^r qqr qq tsT 1 1 iqqt Fqqfirq 
qrJr qt q=Bq gqrr fqq ^ qfqfq it 5n& 1 1 ?q%q 5 rrqr fgqr 
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^’TR, fgjsr ^ ETRf <R ^ m'l' fcr SRR I I JT? 3Err?rqfiT5rT, 
^ ^ ^ srsr% ^ *r| qrofl' 1 1 ^'^f^ wrt 1 1 


3r^ ifeuf.-^SRrTfRjrf Rfw fi[?ttr ^ 5Rf 
!fkF«pflf asrr srsl ^ fsfJi^r fes avfsTfrr 3ft^ 

F*r?r I #? 'ftq'qr % strn&fe? atf srin % ft 

5ft srnft 1 1 5 art qsp wt^ ^rt aRr ftcft | Fq? srmfr ara^ at 
f I ?r sft !rq?t qna 5ft srRft |— (1) ^nSta ar qher % 
^ (2) afa at? (3) ^t¥t?r i 

sa¥t sTRcT tft art aaR W ft Trf aia7 1 1 ?aqft ar^^a qR^ % 
qrf qjRar ft?t 1 1 ps at %aa acgaaraa % Fa?t ?lict |, p aftenar 
q? pit qrr aara ai^ % Fait, p feat aqiR % ftaqa^ airtFra 
aar arafaqr aa q^t f % ftfe at ^aaa aata a:^ 1 1 la aamt 
aa aa? araar ar aa aar arf a| #ai 5fft ft a? qar aia ara fttft | 
fe ?r^ ai^ aft or aaR aa aRra a araR aaaa apar 1 1 att- 
^ aa aaiaat ^ aa arar ^ at p aft aiat | aft^ aa? aft ?gaT 
«ft? ?af 5 Rt aaait aa^ aiar aarat aaat 1 1 sa aar? ^tarar qft 
aiaa a? arat 1 1 F^ fa% ^aa?f % ?t aft? a? pr aa? aaar | 
at? aw ft aia wfw arr aFaa? aaa at ft aiar f i aT?a Jr waar aata 
srHta aaa ?r aar ar ?|r f i aiaf % aaa ^ ata?a 9 aaisft Jt 
atfita, arar, aa q?aiFa aFaara? a^^ a?fe % ata ftt ^ i af at aa't 
pi aarFsaat ?r ?a atat aft aaa ^ afe a? ?tar aart af 1 1 aa ^ 
?iwt ^ ?a a? aFaaw aar ferr aar 1 1 arft a? safrrar aw |, 
arft aiai fafta^ awat af f fe att wFa^r qa FaFwa arar^aFaar 


aft^?taa%ar i 

grata:— a§ alaa % aaa% >tfear aft aaa^ a? at fa feawErr 
I aaaftaisT ^ snrwr argil t a| arat atat%^Jt^a^ 
^^a?faarargr|iartaaf ara at? 

arar 1 1 aRg ^ at^ arat at aaar at afa aa ft af |. ftR * ®raw 

^ Faw-Faw ar^at ^ ai^ ft ar^ 1 1 5aaft 180Jr 600 aa^ 

Tinnaa^aM ?t aa^ I fe ?ar % aa^ la^t arar 1 ar 2 

aa ft 1 1 



kf 4l> 


S03 


qft «f|- sTfiNr ^ ^ !i«rr g’fcr g^nf)- | i sm 

gjf ^ srrgsF I, qrfrr^ siq^ ^ f ^ 

srjrhr 1 1 ^ ^ g-qt ^ ^rt |tar 

1 1 sp^ ^ ^'tjrrfwK % vft it sTT^ 1 1 

?i^»T Jt mferr ^ Jirar itcft 1 1 ?rnccr ?f ^ft sr <ir=?i5ji 
?'t 5R| TnftjJTT m sr*it»r gsgr arr tfr |, q| %Er5r «qrqr ^ srrar srr 
qr ?!? at qf ^^rqsnsT % % «ft feir arigr 1 1 5?^ frFqqrRqr qwq 

?PBtq ?r spit qqiqr it& 1 1 q^ OT^cf sm^ % ^rarqr, qqreT Fqqf gqr 
qr qiqf^, qrrftF^ q qfgqi qgq w «ft 3^qi| itqr 1 1 

fqqrr ^qnrr q qtqr m at Fqqjq % qf? qj^ fqqr qqr 1 1 

’Tiq:— wqq qtqr qr^q# % ^rert q arq Jt qii'pt qiar 

qrar 1 1 q| fqtq #r fqFqsr q:q % ^ aRft | : — 

(i) qfq (ii) qw (iii) qfsrr 

(iv) qt^— fqsif % q:q it OT!? qt qf Fqrtft sfft ^ It qat i 

qtq qjT qqtq aax q jqT qfat Jr q»i*Bt fijqr aiar i i ia%%% 
% qiq ^ qq^qrq it5ft I; aa'sRT qjt qq^qr qt^ qqqiq q?t qq^i i 
?aJr "jjFaj qf "^q qi% | fq % | qtq % qqr ajq q|| ? aaqit qqq 

qq ^ qt| qqiq q^t Tfar i q^ ^ q^q ^ cK| qn^tf^q?, qiq Ri» , q 

afaqr qqq qqqr | q?: q<Stq ^ qnr i qqrqr qqq aq» qq qrqq it^ 
qq ’ft qq q^r 1 1 qq ^ qfqqsaq F?r |q % qrq qr qftqt isft ^ qitft 
1 1 qr«rr q qqq at fqqq Jf <it aiat 1 1 ^aqrr qqq q ^znqr itar 
1 1 q| "^q, ar^, qtq q|a qrnr ^ 1 1 tq qrffqt % farfW qrt 

fqqr qrq aqqrr qrq ^ | r 

qjWtq — qf^Jr qFqqj Jt iq% qqft qft qiqr qiar qr qtq 
qtq gq ft q»at qt 1 qf qfr qq qqrq q qqqtqt qt f q q^ % qrq ^ 
Fqqr qrar 1 1 qt^a sqrqiaq qrq gqift ^ arq arqrqqp a ^qq r % 
at qrat 1 1 qf qFa qaat % q^ |5t ara qq q qlrq^q ( Mucus 
Membranoe ) qq qai Fqqr qrar | at fqratq q^aq ( Local 



AnfistlioRiti. ) Tr «r.m •KT’iff tV 

fiV Ht iEi'pjrti rjeft fj, iTrfl' ^tfcHr-Tr'TJTT ^rk i J-TfsTqr mr ir 
?r fTr^nr gj^-f^isTfr-T^ ?;7»inr?r % 3[J^ ?r ^rrat 1 1 'Pk'k 

cir^ jfR'r *r n-r nw JT-iTf? ifr sfrar ^ Pir sr? ^rir^ ^ qrk> ^r m 
sr fiTgl: oV 1 1 m't 4Rr«P, TriRfRigr ?r TOfr ^ 
v5Jr?fr ?, I 










& ^?TRr w=sr 

Ir ft JTgsjr gjiFrfIr ^?ff ^ ’CIt 1 1 

IsrJf ^ ^ ?r 3ft^ sTffsiif jft^ JTgRT ^ iiPt^rsf I%5 |«? | 
?fk !i^ vrm^TJRi I IqfStFw ?jt ;n*r^ stk 5i%q» 

^ ^ g9i?r ^ | f^ir ^ ^ % f^Pdvr ^jt ssr, ^s, 

^ ?rrf? ^ 1 1 fSf "W 3ft fe qrOT ^ ft^ I 

% ftir sft?: ?iHt q?t ^in?^ ^5rt ftJr srrfe 3c<ifr qiT ^ 1 1 q;'^ «f?n)r 
% «i%q7 i;?r^ qhft % ^ g?q5r q?^ I Fsra^ gm^ wtspT ?ik fEr% 

'fNt qr JT^TR qf EfT | y-jigw % nTf qsr qtnr rlq’, 

yRTqr^ Sirfe ^ # q%jff q;^> qt ^ fTTET ^ srfk ^ffTTST % 

qWt q>t qf^ q^c qii% sisrt etrt qt^ qfr ft qqrq | i srqir^ 
^ ^ qt gqr^ f%i? gifqqiTTqj pt | sft fqj gqq^ qrftq Jr ^ 
^x flq ycqw ^ ^ 1 1 i?r qq^H ^r ^?fr % sra ycq?r ft% qi?r 
qWf qtr^T, <%, ^Fq^, qr^T, tsrr, qrq» qtfsqr ?nfq 5?? 1 1 
qjsq %qrqr^ft|-|?jky^jm:^|i ?Er?rEg% qr\?ff ^ 
“^r, yrq, qqwsiS ^irF? ^ 1 1 

q'far ^ sftq 3^5 qq qHf % % qg^ % q^TOji ^ yqrq 

gq Ff>jii^ I qg gq gifqqjTO) sitq ^ qtqf ^ Wqjft qSIT 
qr?^ ^ %Eft Eftqr qqr qqq ft f l qg qrq qft | f% sftq qftq 
qt^ ^qq |iFq ^ qgqi^ f ; ^ qgisq qft qiq uft qgq# | \ q^qq it 
gq^ qtqf ?fk % Fqqr q^eir qir sftFqq qgqr qiqq ft qft 1 1 
qf^r ^ qrq qf q# qiir sftq qrg sftq qtqt qq srsqqq qfq qq% 
qt*qErT % q^ETR FqRT sn^ ft qrfqqr qqsr ftqr i 

1. qtsrq sqq^qi — q^si ^ vftqq ^tf <ftqf ?fk ^ qjgqf S' 
Pterit liqtS^^sfkqq^ qqT (Fat) sftE^r (Protein) ?fk 
!Rq qqiq qqiSr |, gft qgHj- ^ ^5f % ^ ^ fiTsrS' 1 1 g^p' ^ 
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# & |iTRr # 

| fsr'T^ (Starch) ^Tfer^ Jirm" % stps 1 1 
% r5f?f 5t|, '^rf5r, TR^TT, <rr3RT ?rrFf i itf, “sn^, ^rsncr ^rnsr^ 
^ F^fvrvr ?«rRt qir srpr ^"kfr 1 1 ?ri % Jf ^ 

I, sHd^l ^ SRIffciT I I ^‘JT, I ^ij% 

?iRrF^ tRSFTFcjft % ^ ^ »iV ifi^ ^ vft«R ^r 1 1 

zmjT, ?n^, srqr^iF? snf? F^r*rf?r 5rqT ^qjiWt 

5f?Rir Pi5it 1 1 'fivT ^ fPcr *rgBtr sA sncg 1 1 
%5rT, H !RR, ?Rr^ mf? i ^ srs^- «?Rlf & q;> sraf^c % 

f^F»Tf?r gm 5Tg?!j I i^> % f^tr ggg 1 1 ps 

*5wff Sr sIteVr ?fk ^ ^trt srf^ 1 5ftt ^ JRr fi|5n?r 1 1 
^^irrir % f5nj ?i?nT, ?T^<fe, jitF^, fq^ar ?nf? i 

&fr 3ft g %^5r iftsR ^ q!T>r ^ stijit srrat |, 

*I3«t % Sr qjT*ft ^ ift ^qqWt fkrr 1 1 ?r?^, fec5ft RFfTer 
snR? Il Stfr ffRii^rr srrar 1 1 ^ftq; ^rPTR, sttof, Ht^, ?T5r^tift, 
5IH 5rif^ wr§r sftsR qft ^ |, sft tt^r firar Sr ^ 
^Rqr it^ 1 1 iri ?R qM # |t 1 1 

n^R % g«T#r % ?rr% R3n R?r »ft ^ Fsr ihrr | i ?9ir 
?q??T, rit^R, ffR 1 1 sTfhf^ *rgf^ ?rt 

3nF?r*ft qrr sirr ?fti^ 1 1 Ir ?«Tr^f q^ %qj|, ^ !nfsr ^rsRff 

qir R't ^RfqR ^rq^w srrar 1 1 

qrq, qq, qqr<t mfq sr;^ % qmr |q f*rm qtsrfhr qqt«f 1 1 
|[q ^ Sr q^q % sro rriqr fw '’rtqr 1 1 pi % qt ^ 

qi% I, f^ gqf % fqSrq q^r^ffk 1 1 

f ‘sjq spt sqq^qr : — 3ftq qT^?ff ifk ^ *ftqf & ^q %qq qTsR 
ft STIR ftR I qf?qr 'tq % g% ^ ^ qrR ft^ | ^ fq 3 r# 

%qnq qrat I ) qqfqqf^iqqt.qfq, 'ftqqrTq 1 1 iqqqfeqt 

Sr qitqqr ^ qqci 1 1 qftqqt ^ qtqf Sr rr qjtqqr «ft if|t qqjfqqt 
qq qfwrq 1 1 qq Stq ^ f?ff % fq^q Sr qqqr 1 1 qfq Sr si^qt 
^t qq'f ^ qqi^ % qw Sr 5it qrat I i 

q^q sqq^qr :--q?q 3 R q q| St qqr^ 1 1 aq '^rqqft % qrqt 
Sr RR ftR I q ^ qtqt Sr I « qr^qq'f ^ *ip qsq ^ 



s 


* If ffTRr # 

<1!^ ^ ?rf^ 1 1 IP qf , sfft lr tnr 1 1 

3P5«ff & ^ 3?r ^ jr|f ?r5qr srr'ff 1 1 

^ srra t, 5ft % ^«r% 51 % f qr 51^ ^ ^ ^ ^ ^ ^ 
nk ^ 1 1 ^*r qiT ^ (Silk-Worm) i?qr #it ( Ooooo ) 
srvrrarlfaitgiTMqfi sim Iw arrarli^sftkr 

^ ^raf ^ STM I, ^ qft 5nc| swk *f 
^ I# ^rur, ^ % ?fjr cm SR qm ^ ^ 
5n& 1 1 f^, ?r^ ?rrfir ^ stht^t sfrift sfk ^ ^ % ’stq’fw 

% flt 5tTt STTcft 1 1 

g^TRcft 51^ : — srsrift ?fk qftjrarr ?qift ^ srldk^F f^rftqw jrq>ni 
qrr qpff^T ?!Tift % qm ft' spr siftk ki*iT srrar 1 1 ^ 

?rT>ranr, ^r, qfknr srrfe qft qrqif^ sim qR ^ 

ifte^ ^ tsnrrf^, *nfft 1 1 

qfWawf :— ^qrfft #ar cr«rr i#ft sr^ ^‘» ?pf» '5^» ^ 
snfit ?iWqqlr % ^q ft qft ^ncft 1 1 % iftft ^ 

qfew % qnr^ ft 5nft qr 5T^ ntq^, qftfmftf^'V^'t qkm» 
l?iq ft flqsrr'e^ ^ qkrqf ^qr «ft?: q^t aqnr % "ftft 1 ^ 
ft qqriqf % q?rq ft sift 1 1 

^5ftftfqq> ft ftt ft? ftW qrr sr fftqrra’ qR qq^r ft km 

srar 1 1 ?RR %qqr ssm ft 1 sk #qr ft? sk ^ ^ 
ft ^qrf % ^sqiftq' ft ftft | sffqf ^ 5 ftqlftq» 9 ^?qtT ^ ‘3^ fftqns wk ^ 

Scq ?T ft gqftkr q?^ 1 1 

srqsp «mft ;— sms q?pf ft qrats, sts, q^, qnfk 
1 1 fqft ft Pi ftftt I Fsrqqrr sF? mi sm ft gqfttq F^sr sift 
aft^fifftsftftftt, sf^ ^s^ftiqns qns ft seqs |^ squq® .aqi 
IP ft srftt I sq siff^ ft gsirr 1 1 ?«% fftqfkr ismif, ?r^, 
sros sfF? s?k ^ ftjqrftfiqsift 1 1 sfft^ % srak ft cit f?q, sF?cfsqi 
stift qkt^ % sftt sraqqq; ss qissk ft sift I sk S5 st 
FjRRirqftskftsiftI I siftFcsi sfts i^Nt fti qnck ft ^ 

?r%qssqn qns ftft 1 1 qnfe sifqs aftffts 'its ft s?i sqqtjft 1 1 
ftrat ft ftt qr| s?| SIS qfsift 1 1 



5^trRr 'k ?Fgtrrar ^ t, ^ ^ srf% 5r ^- 

^ r»T5r^ 1 1 ^ I, fsnnJT srRjfr ¥7 ^»r, q;^ ^ sr 

I s^ STTO If Tfer it RR 1 1 iRT it Tit pf 
^ % FT If eft p[ Tf T it Tnft sirT? % r Ir ^ 

I I 757T ?T R % r#7 qjTTrr | I sft it^ qu ^ % R 

It it^ I, ttttt ttf fcRr ittrr | f% T| ^ Tit tjTt It ilrr »7 ?t 
’PafTT I, trf^T P5 Ttsft ir T? ITTF itTT | Tt ?jtTT eft RT 
351^ % fsrq «rar Tfitt # siRw^ai qf if 1 1 Tp It 

^ 'BT qr TSjft Tfirfera |, eft ^JRrr tf% ?tT t Tfr^qr |, 
*rpi TtRt^ TTt TIT TT# it ^ Tt fTcTcft t J 5T SRTR fTfr-fW 
^ Ttsit it STRt ftrsr-fTR I I I7TT gT 1T% FtR # T^pR ^ it 
?rmw ¥7, ^ FtrI%F^ ^ Ttt w R t pr |:— 

1. 5n7» (H8rbst.-“7| 7p it itSr qr WRititr itTT sTilr 
71% Tti I I qT5T eRT 7p it ^TTTT q7 |7T ftST | I Snj % 

Tifffnc 7| TtT TTTt % Tfi TT f;— ^a) 7fn: %7t^ 

smr ilTT qqr PifiRT itR % sircftr ^ tr it 7r& 1 1 7i qqr trt 
% ?rfw qf" I, TT irtfq it ^ 1 1 ?T% f77 
TTT, it, *7I7T, T7if Wf7 | I 51f Ttt % p: % TITT TITT | T7T TRt 
^ it% 77 qrit 7!T5r qnzit ^ 1 1 (b) fiTtft^-qr 7i % 7tl it 
*rr5 WTTT 7t TRT p |>Tt I I 71% TR Vm SRT TTt TIT ^ 
qq TiT Tq% | I PTT TTl ' lTq r.-TiTT ^ q7 T5R7 TlfT 1 1 fo) 
TgTTftflRl Tlitr 7t^ fti’ I it Tf TIT TT itFTT 71^ | I T7I|7qt- 
pit, TTTT, %TT, TTtTR, IRlf? I WTit TfT % Ttit TI T7I 

^fTW itTT I FtT 77 ft TTT tI TfTTI Tlit t T7I 7t7T fTI ft TRII 
I I # TTTT, TI^, p7t TiFt I 

2. Tnft (Shrubs);— 71 tn7r7qr TirifTt ftit I « ^tti tr 



? 


% <n?r 1 5r«rr q^ feim ^ ^ ^ gR^r 

Siar 1 1 gaT|w---^<l', ?nf? i 

3, fw (Tree);~5g^T frar a|cr ^ tfteT g- ^ 1 1 
g| gr^r?ft ^ fggr^ Tpr |, pg ggr ^^r?fir gaf ^ra' I" s?'!' 
^faT|i a>itg(asTTgg^?nTigg|1 it^|i grf aTg-atagR- 
gR §5fK gg ?T itat | l %<rl<*ixi % gr^g Ir q^ g|g Ji^gi 

g^gg gg ^ | ftraJr ?r grcl'g 260 ^gjtg sgt giraTsft Jr & fggjH 
smlg % ?Rg gf 1 5r«iT 5ft gr^g 300 ?r gr^t grfggr 1 1 sr^'tgg 
^ ^ ^ I l^iggft ?ri5 300 g^ & ^rFggi | sftg ^ 280 <gte 3 ;% 

ggr gtarf ^ ?a^ trFggr |t^ | fe |g^ & grr? gR gfeg g ggift 
giFg %gi^gfi^g)igrg ggggr| 1 


«it^ ggrtf^gi gi qgtigifj gt^, qgsft^ gt#, gatgsft^ 
gt^ H|5it^ ^ ^ ginn^ gT^ 

gi^t-gt^ ( Climbing plants ):— ^ gt^ sig^ Igtrg gift % 
snr 3?R ^ ^ ^ ^ q 5 T% qg gti^ik 

1 1 ^ f^gra- gi^ ^ gr: gr Fgiat 
?fk %m aigg sr^ gs^ |, agrfw:- 
ggn^, gjg, gar arfg 1 gf aigg ?a 
grfa |— (a) sraf srt gilr glg- 
?a WT % feat spg g a?iggr 
STO gi^ t * aigi^ gg 
gprr^ 1 1 qg gat ^ g !Fg 
Jr Fggg graTf 1 1 
ia% agi^'^ % 
fgq fa gig; aa^ 

|g, q5grFg Jr 
ag& 1 1 





^ ^ ffrrWir * ‘ 

(b) gRT (Hook olimber)-— rffit rmx % 

I* 1 ^* 1 % snr E[^i^ ^ ^ 
?r§RT fir^icrr 1 1 ^r|w— 

!I^, JSTR IcJUft I 
(o) sTRt^ qWf 

^ fwtriT SRJR % gfg (Tendril) 
5# I, fsnr^ rw qW qra" ^ 
^ TT^ arrar I asir ^ 

^ 1 1 q| qk f 5kcr 1 1 
q ^ icqrfg I 

^qqt^in m q<ftqiTiff (Epiphyte) 
|3ft 

^ 17 I, ?rfeT 

^ifki 'Ki<f qfiii' 

5TfV 1 1 ^ ^ SRTR 
^ 5rt 1 1 qqr sppn: 

^ 31^ % gRT qkr 

1 1 fsrtV qk)- sff 

t€t I fki% qkr i^T ?r 

’snRr'iifl sri'wk'f ^ 

qsw 1 1 ^griw — q qk q:^ sTRRpt mf? i 

6. ( Parasite ) qk.— qi ^ qk | fsffk qqkiq ^ 

snrrq ikr |, qrRqr S’t ^'^kq % ki? qkt q^ fq^ 
^qr qqqr 1 1 if kq k ^ ’ikq %% | q? q^iwrar 1 1 tjqkriq 
i3[q qwTiq ^ kq qf! 5f*5rc itqr | k qqkifq fqq |f srqqr qfqq 
qqi^ I, %kq 'Hsik'l qk ‘nc fkr\ iq cri % qk ^ 

SRTR % fltf |:— 

(1) qqqf^ (2) kkqf q^^ i 
(1) ^ q ^iaifif f qk q<k qkq % kq qkf qt srrkq 
1 1 kq qk qr qikq I q| qkr ik wtrtt 1 1 q| q^^ft^ k 
gRfqr 3it qsqq qRqr | fant qqi«kf qfqq ijq 1 1 qqrf w:— 












■) tT-i,fA'V< 




i^OT I ^ fii f ^ I wk %'?' ^ fwtf 

^5s I’c f?i«f^ x^ 1 1 g^riw?—^ I 

?f|gNt, qt^ rn’T fat & 

’afl'R sqgta q>T& f 

aw a'5'»n^"l 

1 1 qww, ?Rf^, 

awT 1 

lat qqr sq^R ^ 






sTTwr wraw 
sn«<r x^ 1 1 
W5 wkr^ wn^ww 
w jftPRf ^ WWW 
qR wrrw % wq % 
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ft ^ 

( Saprophyte )— qlt ?rt »i% 7^*1! tc 

. 3*1% I ?fh[ % wrr 3>sR jn<^ 1 1 JTi m 3 ^ 
sr“i;q^ ^ | ’ 3?T|TaT'-— ' b^'^ > 

ql3.— Iff qqra- ^ 1 1 ^ it 

^ ^ 1*^ 33^ 1 1 qfi^ ^ % fjTir iffir fMr? !RiR % ?r>r ^ 

I » ?3^T ^WT, q'yqgqsrrt fq, gF^t^eir qr 

srrfe I 

( 

313^ I gqfjT (jq: ^ sim qr I wqq qfe fr 
Fqr^ ^T- iiqffrr % ?n5rfq ^ 5rf5r sn=a- qnc!Tr I eft fqjst ^ iftq 
^ ?rqiT 3?rqrr iteiizr- frq?n- srrqqqqr 1 1 fq qfr qq !I 6 l^^Iq ^^t 5(^1 % 
ftr^ TOt % qt^ qrr qit5t 1 

qrqrwqqT ?r^ ^ ql^ qq ^ (Seed) qrfr gf t>ft ft fq^qm 
qftq ?rq% ^ tt ^ ^ 1 1 qqq qti it 53 % qTfer ( Flower ) 
teft ^ 5r|3?i^ gq 5??^ wqt 1 1 q? qqglq |, fqq^ qrq. qftsr |t 
w^qt ^qtgqq qif^r 5ni% wq WRft | sfk qi^tq qqr qq trqr ^ q?^ swt^ 
q»ff % qg q;^ ^ 1 1 

l¥iRr qr^ qpt ^iqRrqir ^qr ^tqr qjwrqq’ q>q^ % Ferg (?qr 53 
qiit ^ q^ qt^ qft 33 3F|er ^rRstr^ it ^iqrt 1 ^ irraronOTr ^ vnr 
f^il ^it.— 

1. 5if qf?qpr'-( Boot-systero ) 

3. 5RT 3q«tt5i— ( Shoot-system ) 

STS qfqqR— ( Boot-system ) — qtt qq Sf m sft ^ ^ 
qpqq: |q sqr 'tsrr qfsr |, sr- ttots qfisrrsi 1 1 qsfHtfqjs s^t 
flsr I qft?: q |1' 13% qfs qq qief qis qrzft srieft 1 1 

«ft^ qq qg qtq sft qqrRt % fq> 5Tfqq>K % ^ 

it srrai I, SI 513 ( Boob ) qjisnsr 1 1 stFs^st st srwFqq? m ps 
3 f? ( Primary Boot ) pq 3% ( Main Stem ) q>t ^ % S*^ ^ 
qusT ^'t 1 1 sisnwqqt gqqrv ^ wq ^ ^ ^ 

qrl^ gsRt ?emT gtsT 1 1 qqtq % ®rFqg5r (M^ain Root) % 

qgsft qeRft qtr^ fqqrs^ I, Fqf| Fstfts qs' I ' qf ^ 





11 


sTtrsTf arrer ^rr I « i^r fk^JT aiff ^ ^cfWrr ai^ ^ ffr^at | 

?fh: *r| snrrr arrar ^ ?r ^ 'ftt % ftsrfirqi^iir ^ 

»H5rTq 1 1 

^fierRTsram f?r sif if fijwT "mm ^ fi!5r&|:-— 

Boot oap ) — s 55N> arf % s^ qr sWlr ^ 
siRTR qft ^=^fiT ft^rf I, rant ^ar st'fl' 1 1 *r| arf ^ anrqr: 
¥!• !itT 9?^ q’t qsn 1 1 

arfsr silqi (Growing Eegion)— ip ^ ^ ‘ftls qf^ sikqr 

qjT vnr ftfri 1 1 fa ffq' aka alf qkaiit ^ar q?at fgaV |, faak af 
njfa % snaf a? art k as^ 1 1 

^ ^ aka (Boot Hair Begion)— afa k qHs aga 

arttqf arfta ara % aara fn? | g;a tta qrgk 1 1 araarfft % 
aw aart ak a^ % % fa anr % ara aga fugk faqq? aicff |, sft 

fait % aait k la af aa ar ataaj a^cfV 1 1 

aai awia (Shoot Sj8tem)--^k ar ag aia at ^paarf k gf 
Sara at atx: aaar | aaf^ aata at aag k fgai |, aar afaw 
agaiar 1 1 qaktfqia aiar aiar | aar arS ak aa arS qrat 
ai^l I 

aar aaaa k ararwaar ata ara |tk |— aar, aPaar, qsa-^a 
arfa 1 ■gaa ak ar Paaai aia atar gtar | at^ atk sq^ atq at ^ 
aaai aiar 1 1 ag »ka, kaarai^ grai" I q^^ta 2-3 ate awr 
ataa f^r ^gr 1 1 qa aPw qtk % ak ar ag ?ara ftar | faak' qat 
^raa^ 1 1 qa qa aP=a k qa qat Paqraat | ak aaat Paaat atat 
qvfV ^ acst fkar k gtat ^ • f ^ ^ ar qa, at q^ a^ % ata % ak 
% ana at qj^ 1 1 qra qf fV ar ak % amt ara % ata % atru qk 
1 1 q;a k qqr arar gtaV |, fak aa-afaqa q^ f i aa afaar 
qq? iiPaaPa a qnar ^ ^ ask qa qqr atar qrr aq k kat 1 1 ak % 

aqqt fak q^ at aat gtat |, ak aa qrPaqfr qr^ 1 1 fa% Faqrfkar itk k 
aar awrf k aaar |, aqr ft qrgarat |, fka% faqrra k qrraT?k 
qa aw ^r 1 1 
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S' q>T # 


% 'ftt ?)■ 'rfenT 5R1T sin f?ra5r?ft|, fa^fsan 

1 1 ^ ?rrpiR q^ ^rfsT ^ %?5r it q^fy fqqrerat 1 1 qfe 
qitt q^flf qtf ?fk PTqrergy | ?ft aq^ |[?i^ q#qit’ 1 1 

qftrqr ?TPmFqg sTRiR i?q q5tffng?R i q^^alq 


«R 



^g-^l,q^%'gqlrg?R^'ra5rT,qq5r,5U 

*ssrL&i3^wrqq^«nqlf5qW | gt arfeg r qft 

qr|5n5fT I I ^ ’ll ' ^ ^ 

r^Uiraiti 
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% gjTct F?i^ 'R <f^ ^ ^ ^ jsejr fwi 1 3ft qf^iiff % 

^ % str: F^sr 3T5nr iterr |! sf^^r^msft^^rifT ’(|5rr |, 
^|5rT«rr 1 1 qr jk*? 505 ^ F?rt qjf^irar | 

firafr 3f^, q^, qTrq%?n:, inf %5 r f ^ I i 

55r % =qRt?fk ^>1 sft ^ f’ftfteft | 

fira^ qr qt?r Tir ^ sri^ 1 1 w ^ ^ 5^ ^ 

I Fsw^ ^irr =qri: |}?ft 1 1 5?r% qrr i?qr ^ ^ 1 1 q^ 

!f^ ^ si^r qft ’fir ^ ir^ft qt^ ^ 1 1 fir^ ’(ft ^qR 
1 1 'qi’ff ^sfqq’ q^ Firaqrc srarqs qin% | \ % sir?: 6 

3n% q’ciir %5R ftfr | i fq’ Mt n^rf qqr ^ ir^ |, ^ 4 qt 
3ft^ 2 ^ 1 1 q^ i r %q ^ % aqft Fa^ qr ^ ^ 

t^t I, qmrrOT qr^ |, fir^ qtrirqi^ir | ?ft^ #qqr srt srrqRr 
?f ^1 1 1 ^ ift% 5n^ 5ik ^ % ^inir ^ qa^ ’cain qft 

sf^ ITT f%ir ^ qj^ 1 1 Iff q^irrair ^ sqr ^ 1 1 <15 % %i5 
if srafa qrni^ % ^ ^ inf ^lar I iinf laR^sqft 

aaf ^ qtFrti i^ ffe qr Stigma qriir 1 1 ^ ifi% i?qi ^ snit ft^ft 
I qt f Fqr |ig 5 ( qtfiRrq ) qr Style qj|5iraT | i qtFrp- ( Style ) 
% ^qj ift% qqj qs^ % wqn^ lA Tqqr itat | fsit wsmf 1 1 
wiqrq % Tflfn: Ovules ^ ^ snif “qaqR ^ qqr 

%% 1 1 !p! ^ q;a qnt, gam qq it |, at q^ qq ql^ qf 



m\ ^ Ij fSig^f ^r sifir itar 1 1 ^ 

WqRT q')?! I ^ ?n?WT qlsr ^ sRq^ qi^% grriH ??: 

t Mlsi ^ I? q|a ?rf 5 ra ^qr ^ 5 cqsr 1^ 1 1 ^ qriO 

qrg, qrqt qr iiRq snl^ % ijs* ?s?R ^ ^ a|^i^ sn^ 1 1 sra- 

% wRtRgf ^ srrqjRqi 1 1 sig^^r qftl^*iM ft^ q^ s'qqr g^ ^ 
^ai 1 1 ^ ^ i35r ?rq ?r^ qit sqRsrfe 'tiat I ^ ^nqq q^^Ri^uq; 

^Fijif ^ qiT ^ WTW qi^ l-cD 1 1 % f^q ^ si? gnr qi'cr q;^ % 

^q; q| | % iit qilr qq q*'^ i ?raq? ^sr ^ qii gjjq 
JTiq I, fare^ ^ q;^ jfl5: ^ ^f 3qR«ra qiar I ?jV ew ^ 3iq sa^ 
qi fltsifr *ft a^q qi^ qjqar 1 1 133 ; ^ qnq«fit qiq ^ sir sRW 

^ =cigi 1 1 %f % l^q ^ 5iq sn'^r qs?# % %q: q;q & qaq tjq; f^q 

snR-qpft ^ fiiat l^qi qiq ^ m q? qter q;q sm H sqai 

I, aq ?i^ ll sqrRii;qqi fq^q ^r ar a^ i i:a% 

5 ^% qft^,5fla tlq, qs^, ancq^, qqqqr % ^la arl^rq; qi^q^jif 1 1 
, qarqi.— araRqr ^ q^ ^ q:a sOa qSt ^aqi % i^q ^ ^ ^ 
srw t’at % f^c; f^rat |:— 

3 ^ «aT ^:— % ai^^a a1 qq; fif aaar rs? fea 
“^fr q faa qaqn ^ a^qrr liar 1 1 qt^ aq & 5 a ^a 4 aiq w ^’ait 



^ 1 1 aa% qf^r .'ai an' I ^ ^ anaw % aw ^ #r q^c aar tlar 
-t I fa^T larfT ^ a ftar ata qsqa 1 1 af 
qiaa^qifl^f^*nf^tlatl|q:a^qiiqqianql2rq^(f^R ^naw 

^qiiiqiq^ll?^ai^?^aiqf%qar^l.^at ap^qaarr 

03; M % aqiq fiar 1 1 f aasr ^q a%^ ftar I, aRT. qiaa q;^ f I 



16 


wi ^ i?n g^'kr ft^JT I, 

ffag I 3iw % si’cr ^ »uif?R ^ g?r ?iar 1 1 
% ^% > 3 :^ #1^ fl 55 ^<aTt ^ I fSf^ ?R§gn: 1 1 ^ 

snr ^sr ?r*f?:<ir % gjTJi qfjft ^r 1 1 qnft flf fJ^ftia: ^sr % ca 

fljs ^ ^ qnft t q| sR^r? smnir 1 1 dlRt srrqwt 
iR t?;^ tftciT 3^r *rr>r f^^it 1 1 fe jrrq ^ W5 qsi^ 1 1 f ^ 
wi ^ ^i m %qr ^fat 1 1 q?') w?!^ qq i?qi %gqr^q tlcrr 
I ^ ^ ?r’fw f^r q? q;? & ^sf ^ ^ ?T 5 !q ^ 53 > 

1^ q[ qcTcr ^ 1 1 qf ^sr qf qi% sn^ qit gift 31^ ^ 1 1 

9 rf % ^ ggq API I:— qicn- 4 )q qq qq fgqr I 

2. qsr:-qf 1 #, 'fllT ^ q qraai 1 1 q| 3rq% ^ ^qpr 

gnpft g^ ^ 1 1 ?r‘fwr % gqq q| «qr?r gpuft gqgig qr Ri^mwq 
^ qiH fi^ q| 5 lt 1 1 1:^ 5 Rr gq^f q^ qr'f^qi Hgr 1 1 ?q^ gw 

?r^qg 1 1 qf gw tf qg ^ 1 1 ^ ?g^ gw q:^ 

Itcft I g% qq? ^g qq ^ 1 1 fire^ gqqr ^ qr ifl & ^rf^rqj tl^ I q| 
fe^g qq qif^ 1 1 q? qiq^ ^ ^u: srw w ^ 1 1 

3, w» — ^ qq % q«q ^ {|jqr fm qf grq ?r^ qifsrrar 

llcgtgrq&^qt^ qq# %?qq%^*nqtl^tl 

(1) wi g?rif^ 1^ srg ^ ^ g?q^ itcfi 1 1 gf— ^ 

q| gpr I ^ <q|tq ggi?r % 15: qr?qqi^ ^ gfg ^ sft% ^ qf)^ 
qiqt q qrsq gqqr 1 1 qi qtgt ft qrtgl g^rg qrr^ & qgi^ 1 1 

IjRi giq tt giggr t—qi giq g# qq g^ gt gfg ^gr 
t ^ qrqs % gsqq ggiqr ^ gqgr 1 1 ^ qq q;q ^ 
^ «# 1 1 

gq^lar ^g % qnqqqr ^ # gq qr# % f ra gg gft It ql^ 

qrg 5 qTftgr|^f^wqqi^ggf^%g?i^ ^ gjgr 1 1 
qrfW ( G-ermination ) 

qffqgr # qfqgwr-— ^ % qng^ ^1^ qrl^qfk qrqw 

figi 1 1 gq 5^ gt# gift gqr ?qi I ^ qrftiqi^jfjqr qrqw 
ftiqrqftgr^q^^gtrgi^l^qf gqqrggtgq ^ I 1 ig ggrq 
f?j gqq qi^ gi^ ftg trg ql^ qrgqi ^ % gq ft qft:q^ fJ gtgr | | 
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5IW ^3} ^ gcar^T^Twr ^f ^leif | ^g ?r'if«Tr ^ f^^*[ 

?r«i?’4r ^3f a 5r5r%Ti7i5ti siga ^ q;iT ficfl 1 1 trf^ 

Ki^ra ^ sftf^a I WRpr^ fsRar *ft 

^lar 5i?ar 1 1 % irf?r ala gcg grq?«rr ^ ^i^raar 

^ 5nrar \ i ¥r,^ a!) 93=5 ^rq^at jqrg 5^; gqr i Hr ara ^ ftsar 
^ ar’^qr qii^ 1 1 sra: qre? ^ ^ gq qftqaV qrrft^r I ^ 

Ella 51 i?l2r aat^ % aier g?i ^ qia^ qriq^i aai^ aa flar I qraf?^ ^ 
aaw HFqrit faa% sw a;? slla 41^ % ^q ^ qRqf^ flat |, qr'par ^ 
ftHat I 

?r’5w ^ '^$fl ^q?qr fl^ | qiqfl ar wq^raar, ail ^sfi ^ llcll 
1 1 qpfl ?nis' i[R It wqltPaa ?r ar 4f qgaar | ftaa ala ^5f arar | 
ai? ^ qK arar 1 1 a? a^rr 25° lei^g- It 28° 9ilaa araasa aa arl^ra 
al^ ??!f Hcfl 1 1 fa% aqafq ala ^aif ?: qrgq qa atm | ua f^r 
^a ar ^a gra a(^ mi?r qqta gra alias qiai I r g«% aqaai 
^ m‘5^ar gs »? aria liar t mlq fee ^ a It ari^: qH aaar 1 1 afe 
^a at ftgl ^ gqri ^ al arar aia, as eta ff)% pal qll wk H 
aiaar l ffl% ar^K ^ ar'f^ a? a?r arair qa ^ar I 1 ga aaiq ^ 
ar'fw af e^I amf^ ar a^a ?ara 1 1 m f w 5I ffe % ma ma 
^a 51 |aqr aia *fl faflit qr’f5eqr afar I, as ^a It ftaaaq ^IJr % 
asqq miar I aaw qJl wl^ ife qaar 1 1 as qlH % a^ % a?? ^ 
qfeilSa si arar I, faaa aig ^ qfert Ptaa^ 1 1 gar af are si ^ 5r 
slat I mk 5*11 as mq^ ma ^a qa % ars* faaqr mrar I, ferar 
m gqar qfaal % aara star I as ai^ *11 qferf aeell t 1 ga aar? 
sa I fe q;a ggrr ^ ala s*^ % *Oae qsar I ^ fall araear ^ 
% aisq I fa a5iq qr’f w ^ ^ arat ^ arzr ar aaar I I aia as 
ar’fw W ^a gsal % *llae *gar I, git sa ?r^»jfea sr’fwr as& 
1 1 feKT as Hta^ ^ g ijHr % am?: anaiai t ’ste ga aar*: % ar'fwr al 
sa awH *jpt5 ar’fear ast 1 1 asas ar’fw I fea^ ^a % ar'R 
miaq qfe^ 5r aa aiw a^ ^ I aHral ar ai^f a^ aaar 1 1 
ggifeur .% fea: ^r ar'fw 1 

as sr^frra ar'fw I, ga4f ^a feSEll q? a anae :11% t ^lar 
I qi^ al alaa itf ra a?m Eisar 1 1 as ?rf<qr =a^ % M ^ ^ 
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* g'Vsr 535T5FT ?TfT<IT * 


^5r % <l3r fifast I \ xs st^br «if ?r5 <1# ^ g^l^a 

sjt ^ ^ %S qt^ % ^ ^ otTctr 1 1 fs fi fe?i% srt 


^r«^9T— / > 

aihiqa 
^piiw 
^ijirav? 








iN ^ t 
I 


wfW 3t If |— 

1. sf‘fw(Epigial) 

2. sr'f^^ir 
(Hypogial). 

1. ?if^? 5 r (Epigial germination) !— fsig^ 






TaVaBiMi 5ECD 


gm ®rf sri^ I g*Tr q^ ^ ^ g^-j ^ 

t, 319 ?np^ m ?r'fw ?nf^ i 
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«r # 

2. ?r*f ??!f (Hypogial germinabion ) :—^ 

1 1 ft! •^^- 
f ^ 1 1 *15 
?r’5wr 'sr^ ?t ^Isr, rj^ 

^^sr ^ rr??r 3rif^ 4 
fJi5^ 1 1 

sr^R ^5 ^ 

tk 

^5^ ^ sr q^l ^ srr <z:^ 

^ 

?iTqR ’?t«rr arrarl i 5^ 
fqfSr ^t ?r’f ^*ir (G-erini- 
uation) f t 

% fttq STTSRH^ 

( Oonditon 

necessary for germi- „ 

. . _ HZT W 

nabion) :-«r^ w g;q*: 

?RtT*iT srr i«BT I % %<?: fiiHlciPa?! q>t 

?rR3piq;3T t :”“ 

(1) qpft, (2) (3) ™t, (4) irqiRr \ 

1 qRl (Water) — qi^ft % si?r S3^ wqrqr ^5 pR^nsEflsr 
¥yir PpiRft^ H ^rrai |, flre^ *i5 sr’f tl^ri wr^«T qi^ ^ I I ^5 
5i5r ^ ^ SF*: ti' FsrsfF "ff^ ^ti^rr I qw 

^«r ?q*f ?iT «n5fr 1 1 sr’jw % 'fi^ ^ ?rr??*iq«FT 

fid) 1 1 'n?0 w raqf 53^% ?rf5r« qi5^)>T I ' jf^ I 

?flgcir 35qj ^ ^ 

^ ’FF*T) ^ j 

qfUS^ ? at W ft 

If^ tl'FT t * 
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5151 ^ OTJftf*RTT |:— T# ’TPft ^ ^ 

JPT I a«rr ^sr rr ^ ■>?jir 'b^ sfar 1 1 'n^c g^JRii 

=^fr J mi m ^rq^T 1 1 



w ^5r %r ^ qf|5[qr qi% ?t q?r ^ I, qq^-^it- 

?nfaT^? ^ ^Ispir ^ «nq^5R PrqiisrJir 1 1 

^ ^31 ^ 5[r^ firer^ I ^ ;f¥ q^ ^sr 3n?^5R ^ 

»te q^ q;^ ^T I, f^ qihqw ^ iq*T tl^ «Rra^ 

1 1 m 1(1 3B^ si^T qq?<^ f^m ^ *j? 3W *ft hi'ct llift 1 1 

^ ^ qr^ % scftqqi ^ 3rq?*?r «qpT qj^ gfifijrar 3Tfqr qR it’d I 

^51 qw: ^ | | t gtft Slf5R?fl5r 51^5*11 ^ 

f!^ 1 1 qr^n II ^hqqr 5l ^ 5iq ?rqr g(^qR 
51^9 4l3i^ qsr qr^r^r Ht qnrai I ^ q? qrs^R^ q^sf gcR- 
sEflcrar ^ qftqfSa qR !^ snti, fSialr qlt sfer niqi 
firagr^urt l 

•2. ?nq5ft5R: — ^iTf^siq ql^ qd qflqqr f^r % f^ij; q|(i ?rrq?qq; 
flm I, m I wq 5l qnq^ qiRi tlar 


7 
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tfk 5l*Tt 5 t ii>ir [ 

3TTf ?FT gfg ?Rf^r q sn ^ 1 1 ^ 

^ ?r^5Tr ^ ifl ^<ir feir |}^ ?i?f) I, trl^ ?ff cerI JT^e- |i^ 5 i% 
3EIW w cr»jRr SHR r ^jRr 5 ^ ^ 

^qr ^ I ^ 3 :€?r ?T'f^ qicif 1 1 5f%i £Ri 

*rf fe: ?? ET?a I f% ?r'f?Jir % 3n?^5iH- ^ finr fn^ I :— 

jrChr: -f^ h ^ fror? tetr? t r f€^ «?:5 ssi^ 
?73? i:«% aq?P5 

I ca ?l^t, ^ 

^irar fla't 1 1 |jt ^ ft ca ^r aqr sr ®Ra nff H 'nar 

I, 551 ft tfRl ^ |a<l 3fta URT irFa It 1 1 fa 
srif^a sFa a^ |l a^^it ^ ft f^r eil 

Jil 1 1 ?a% 5n^ fa aff ?n¥5la-f ? ^ a^aa ?r’fw ^ ft^ 

aijfl 3n?a‘ aa flai 'fit € 1 1 a? PFaftfta a^a sra 

ftar 5ir a?cn |:— 


spfti: — ^ ^tral ^'t a? aasn apft aw l 
OTaar % sna sAa =a^ a la % ^ aaaa aaaa 

^ ^ f« araT a fa ^ 

^ aiaA ^ ?jifgai cai fa^f ?na[ qpA a ^ ?n«iT aR‘t%aii^ 

it ^ aar ata^r ^afaai arat % aria ^ a ^ I ^ 

^^.^la^ftaiata^al^ft^^aiaT^ ^ 

^ ?r‘sw aff flar, aa ft aa ala ^ ^ ft arrar aiata m^iar at 
gr‘f^flaiar|ii-alaiaiftft5r*f5C<ir%ft'3:^ ^ 

^ ^ a %asr qpfl at it ?na?a?aT |Rt I afts fa ^ ^ 

flarwia^^Rliaatftai^a^ ^ qnO ^ wi aar I, al ^ 
ft ana^ ai^ ^ 5l am I, ^ ’nat % I 

1 1 %ft=r "ii^ ^ ^ ^ ^ ^ 

3,® 1 5«« »®pil ^ 
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jfCf % flsft I 3 ^ ft m '?^ ^|a ^f^«B ?i)a qfat I, ^ 

q?: *ft ^ ?rff qpqr sirai 1 1 1^ ^ ^fJra’ JT^n: % fee; fqp^^r 



q^ jmiq 

arqqiqt ^ 3rrq?q?5ir 1 1 3rf^?r 24^' & 28° 

^ gq|i ifq^ 5q& 1 1 ?ii^w % 1^ qi 
mm gqt ?rfSiq; ?r*f^qr % %a; ^eft 1 1 ?rf^%Rr ql^ qq 

3r‘fiW 0° ^ iTqs^ 60° Sales' % ^=q- ^ ^ 46° % ^rf^qj arm q^ 

qflflqrait^^’T^^li 

sjqsRt:-— qr^aq ^ ?r f w % f^q; srara- ift JTisq 1 1 
qrl^raa^ 5 !>t q| 1 1% ^fJr % jfla?: ^sr ?r’ffei ilar 1 1 ’jjir 
% ?ft5R 3^ qfRT ^5tft ws aCi |l I 5a%^ ar’^ ^ srarer 
^ jfl ?nq^*raai 1 1 

wwrRrra SR5! 

(1) q;q; aiarw ^ ^ sro ^g i 

(2j qr'^w q»i^ t ! ?a f^ ^ ?jif a?i I airosi ^ %t I 

(3) 3;qR:^fiiq; q ?r‘f?qr qqr ag^r;^ t, ^qriw q ^q 

afei qqfq q;^ i 

(4) sr'^^qr % fee: %q qf^ftqRtq! qq tlqr qrPrqrq I, qqlq srir 
qqqjit i 


5rf,eFrr, 

!r'»7> €t (sf^, gfrr, «TrtT«rO % hf^st ^ cf> 
^rmirr ?> srr | j m ^!)% miff % hfstkt ^ jss ?f^7 % wptt 
= 05 5ft STgF^ ff itJIT I 

5i?f % »pw— crl* ffrFfrr5rfe5r eftJT ^fw 
!R 5ft I :— 

( 1 ) TtEft^ ^ iISSIT I 

( 2 ) 5(TF»r ^ ^qF5«!5r qfjft sftr it ^ % ?q ^ 

5ftqRI I 

( 3 ) sesft gRf 5ftftr5r «ft5r it 5r^ 5ri qf^wr i srrerftg? 
ift if sfl «ft^ irif »ft i^> 1 1 5R?t ir mn vtm irqf % 
srpnc *niR ^ »ft ip^ qfti^fr |> itcit | i fq% iT*f fqFqfefe5r t :-- 

( i ) ?igT iqfn-^ «Tq% ^ iritiJr ?i|r i5^ ir irq 
irat 1 1 ^3R ?[i|T 1^^ % irw q? it’ sf5r 1^ qt^t it ihI | qhc 
sqir iw «ft qqq irqr 1 1 55r jtir it iff ^ mir, ijft, nqq, 
ii^fq srrFq 1 1 

( ii ) q^RT ^qr—w shr il' fsq 5i^ qr i^Rftiririt it 
qfRT ^eft 1 1 q^qq, ^qq, %q<rr mFq it if i 

( iii ) qtif qit iFii sriisr ii q^’iHT—f sj qtff qt iff % &kt 
qi qtir qt^ ir %!?: n q^ iq ipir | it^ w hr mt 
iFi5r qiri iK qjiTr Rn ir5ft 1 1 i5t qrq, Feitir irF? it if i 
qtif tR Fiqiiq ifiq gi % stirt 5n qgir fat § i 

( iy ) ii?r %!!— fS! if iig ^ leieft T|5ft | nir iiti ^ 
?^'ff % iq ^ fill iT5ft I itq: in ^ ir irf iqft I, ^it iff 

|i ?i5Fr if i|& 1 1 

( V ) iTSitu Ilf r iw— if irariRU ^ iriitifr ir 
itiir 15C if W irff It ftiT ^jiRn 15: f5ft|i sisRf it iff 
Iff qtir ir iqfti ®fFii iqira *r Tiir ir5rr 1 1 
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* 3rf , # 

cHlf ^ cl% ^ ^ at Tt# ^ ^?T WJT a^TT 

31^ gRT STM ^ ^ ^ sn^t |i? vftsnr ^ q%!ff crt q|^ 

1 1 , gf a ?r a^ ia% srTafxa; vft a|cr ?r I ?a 

% ^rgaR^t ?r^ ^ 'rF^aaa »ft ^ I i 

(1) aa ataa q^aa ^ ^ | lafa^ ^ 

aft ^ flrfcr t, srrf , sra^, <arr5r, sr^ wf? 1 

( 2 ) p 5 a?r ^ ^ ^ qftafaa it eri^ | qt^ ^ ^«rr 

qrr ama aa sn^ 1 1 

( 3 ) isi aa |q?, qrft sraar argsit % ^ it qftafaa ft aft | 
sft^ fg; Iftft qtat tR aa^ I- af raar ^ 1 1 

( 4 ) ^Fagaraf ^ a^ q%af qa snqrR it^ I sik 
qf^ ^ mft it ^ ^ ftqpft it fatdrqsa qft af taar ?r aqar ataa 
aaft 1 1 

qfaqf % aia— qfaft aa arqar ak aait qaktfqwr aa ftar 
qFaft at afi% qaaf % Fa^ aga afiaar ^ 1 1 aratw qat % faia- 
fafea fta gaa qaa |i— 

( 1 ) a?5laa — ftar aft % srt fa^aa aFa ^ qrat qa ataqr 
qRat ^far | ak la aqa^ ftt qrt araqaqarr it aFaqr qift ana ft arar 
1 1 la aarqqaqr qftt ft qfaft ar^q at aa ^ arf^ faara Ift 1 1 aiat 
q5t qa aaf % qFaft si^t atf a ftqa^ft ft Faar ft sRftaa qtf^ 1 1 

(2) ftaa aaiar — qkrqf qjfa grat afat fft? aq aaar q’a qrft 
ft saqaTraa % ara aata q?^ ^ ft ftaft ^ qaktiawr ft afiaar it 
ftaa % aq ^ qFqaftr qi^ lat 1 1 srqar ataa gaa aaft qa fatft 5151 
ftaf if qFaaTf % grqr ft ftar 1 1 

( 3 ) aia %ai— qFaft % aga it ftl: ft§: F^ fft | ^ftitar 
^ 1 1 la F^>‘ft afiaar it ?aaa qa qria qRft | afta aigana a 
if arqftaa gf qj qi^t | aar aft aiaaa if qaftr aif aiaana aar 
ansqqRqr aifr Faqaagl 1 1 fa qaat % srFaFcqa ql%ar pj sna qj^f al 
qRat I ifk sa qiiat % apR aa% anuR ^ at qFqaftr ft saar 1 1 

(,4) qq a?ar— p 5 qFaar g;aqr (tendrils) % aq ^aaa 



24 #31?, !ik % qinf # 

qrm’l’ I ??r qf)' ^rfr^err ^ ^ !rq^ qW i;?rt qM q^ ^ 
^rgrirerr ^ 1 1 

(6) gfir qsrqJT q;??rT-^ qffrqr qif qtqt qrt 3?q?r 
qtq% ^ ?r?PRTr ^'1' I JtqtR fqqr q'l'sr % qtqt qir 
§> srrar |, ^ (^q'tfqqr mk ir qr^T qw qHif ^ 

qTvrqf^ftETi'l'iiRsrr^t qr ^Rr> ^ ^ | 5 h% 

35^ ^ mqr ^ ^T- §> qnft I ^ ^rFqqtqq sq qf^wif Jf |ter 
1 5^ ^Fqpqrq qr sffrqrg q^ fq^ ^ qiJf I, wf? feraq 
qf5r, qrq^'^ srrfq ^ i 

qWf ^ w qf^qr—^, q^5r, «nfe q^t ^ qftrqf ^ gpfitr qoi 
^ I srqqr qqqrr qftf wq qrfst ^ qq *)■ qftqRiq ^ errar | Fsrt^ ^ 
^ qW qfr TOT qr^ ^ qq«f I f 

>it3iq =qr3r, ^ifr qrFq qhfr ^ qfeqrqq^Jf 

^3ncfF|?fk5raqR|>qRfrt *rtq qqq qq^qqqfqtqq 
qeqq fw qr qqqr 1 1 

?(WTRrTq SHR 

1. q^ % qiqf qit qFq^qiq qqqif^ i 

2. gqr qt^ % q^ qiqqqqr I ^ qqr qqr qrnF I ? 

3. q|%?it«ft^%rqqqqqqraTr|qTTq5<iqqjtiq?tqqrqtq|? 







qt^ ?rEEnq 

^ % ^Tf 

(Flower Parts & Functions) 
qiRTfir srqg- ^ qrq. vrf qq ffqc ^ 

qit ^ qrt 1 1 qp ?r 5t qqVp gq^qt fiql 1 1 wq ^ 
qf 5q qjq t(q qlfq qpnr qi^r | spiqi qf qrrq % qiq 

5^5 1 ®iTqt 1 1 qlt Tt §q ^ ql 'Rq ^ q|^ qqqr |, fsraJf 
?rqq qq qqfqR f5Bm ^ % q^qig ft 'Rq qq q'tq ^ qcqfq 1 1 
fq q^R sfq qqqr q^ gqq qf>q qqr^qr | aqr qq^tjfe 
^ % qrq qf qoz ^ qiqr 1 1 qqt qtq % SRr qq % qqrq qq qt^ 
qq qsq ^ 1 1 fqq fqq qtqt q^ Fqq^ qiq g^qf qrr ^q, f»T srk ?nq>R 
qft fqq fqq ^qr 1 1 

1. % !r|f : — qqr fq ^q % qrqrcqr sfqf % (qqq Jf 

sRqqq qR qt fJr fqRT qq ^ fqq^ | . — 

(i) qgq % qgf % q| q* qq^it | fq^ gsq^ qj^ 1 1 
(ii) q^— q^ qft qqq* qr^ 1 1 (ui) qqq %5R— i^t gfqq q* 
qjfft 1 1 (iv) qq %5R— qq% qsp qfr ?^tfqq qsB q?f^ 1 1 

qq% qif(t qqi qq; ftqt | qiq ^ ^ qq^^fqR 
qqrq^qR qqi qnq tr ^ % ^q; ft f^q qq^qrc f^qq ^qr % \ ^ 
qq qq qqj qqfR % fqftq qfq qq; f?qq ^ t fqft ^q^^iq qr^ 1 1 q? 
gsq t?qi qqq gRi qiqr qr qit I, g^q ^ 1 1 

^ gsq it qq<tq5 qRt qq ftqq |, qq^ 1 1 

%fqq fqqgEq Jr^qit % qq; ^ qq qft ftqr | qf qgiq 
qjfqrqr 1 1 

2. ^qf % q^ % qnq— qll: qq g<q qft fqpqfqfqq qtqgf ^ 
qisr qr qq^ 1 1 

(A) qrasqqi q^ (B) qqrqsqq ^^ 
qiqqqq! qi"— qf g5q%%qq I 5fr qjqiqqf^^ 
qftqqr ^ 1 1 % SRT ^ qqq't qcPRT ffraffer qqqr 1 1 
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* ^ ^ snr qrnr ^ 

^ ir !n^ ^1% ?> pjT ?r*ir |— i^i^rr T^nr sft fe yar % sf^ sr> 
I J |[TO-*nT%^R sft fe 557 ^ jTf^f ?r'jr ^Fi^rar 1 1 

!RR5*W si^' — g^T ^ OTf^cT ’HIsT' 

?rNf^ 1 1 

?fff?l'— sTf =?» tR ^ qr?ijft I: ^ ^ ^ ^ ^ 

^ 1 1 ?re!ir gwft Jf firsi ^ |, %F^ i^[% % jsq- 

i? *11 5f*rF5^5 q[^ 1 1 srf^^ yaft Jr ji| 2 5 sr? qrl 

1 1 3r^ ?r tTsp t !r5r«r ?r5r*r Tirft | at «f5| 'fttfrft^srar ?ik sw 

Sfl' itfrt I art flfftifttHrr ^ | j ^snrr yir ^r*f Fnsif^fer |— 

(1) Jii irt ilaft I !it^ ati^nw Tftpft % otr ^ 5 I; ^ 

*it3R 1 1 (2) ?fr5r fR ^ yar ^ ?5fr ^ sr^ ^ ^^rr 
1 1 (3) ?*fr ^*fr T*r ^ gsrr iMt t, Ifsi^r^ *11 
r?Pir % sptirt ^ ?rr?fer ^ *r? 1 1 (4) vnt ^ifT Jif ^ 

% ^ t ^®rr ^ ??fRfrr 1 1 

q^ifr — JT| ?rf ^ x?T ai«n fr^fV 1 1 g^T 

^RTsri *T^ 1 1 f^T«iit ?iw sr^ srrFar % gR Jr vrr^rf^ 

flait I s?«rfa: iFfift^ 1 1 srftRf gR^ % *ri srer^r si^nr 

•ri^^t 3IT I \ %f%!r gs^T Jr ?r**3^ a*rr 7 ’^ Prar?^ ^ 
«itw ^ ?rert 1 1 frr ?5rr ^ !3*t ^*r ^ 1 1 5r jjf ijqr ^ ?r 

ffPiar it^ I afr «fr5iW^5Rr ar^rr ^gas tt sihrftHarar ^garr^ 1 1 

7!R — (1) 7€fe*tf sir; ^ arsrr g»rF7ff gtafT 1 1 
5^7 ^t*f ssrcpfr ^Raarr, a*rr 57?^ sncr ^ ^ yar ^ sita 
?rr<5f7ar 577r | « 7? srqt ^ *ft5r ^ *ft aaTR siroft |, ^ 

?fr^ sni: 1 1 7| i?ar yar ^ yar TO7 ®a!r TfTi 
Faprr ^ 777 1 1 (2) 7 g Tainrlran: ar«rT 7*?%ar^ anf? sfT sar *nff, 

ar^ 7 TTanar srif? I" asrr 1 1 (3) fss g®ff ^ ?7 Tar 7 # 

% 71% 7T% 717 % fTtrT 77iTR Tf^TT ^ |, f77% 77ITR I^gT TgaiT 
I I 7| «fr 'Ft 5fT7;i77 7;^7T | I Tg tPtTT TRT ^ f7tr7 t.?sn*fr 
sra SRiW gtst I ^-Tg-STTafT? 7 ;^ I I 7g 7% 7f ^ 

q|7I% % 7|T77T 7i<^ | I 
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# ^ % !f>r 1?^ # 

6. «mn %5r^ — jcq- ^r jr sr'jr | aft tojt ;?cqsi 1 1 

>. 5;ni7 r»rFfr f^rsr an-Rr % gaqt % Rriq' 

tRTsrah ^ ^ ^ ^ ^ 

i«r^ «Rnr%^?: ^cT 1 1 iff^ ?f?TT 3rRrft^?r 
1 1 ir^ §■ ?f5!Tr ^ a'»RJr ^ 1 1 

SRFSTT Jr United |, ara- ^ |q fiff 
iRr| dt gq-^f TOT^^R 1 1 
'p'V ^r Jr ?fr% feer^ ^ ger anfr 1 1 ir| arj^rf ^ ^ ?ifsRr ^ 1 1 

7. 5?!^ T55n % ?iwnr "r cftsi srmf Jf Is— 

1. 'Rnr5>3qr 2. qTERT 3. flnT^ I 

qi farir ^ 'RPT^cs^ q?r 3;q^ qfr sftT 33iir ^ I, ^jflftjara- 
g’q%^ »RT»i^t«5^ Jr anf^ snJr I dt m^nafr Jr qrPT^^r q^ qf=? ancT 1 1 
'rTmras^— ^ qTf^rwaiV ^ q?iT ^tar 1 1 si^qr qrrarar Jr ^ ?teFt 
Jr q-f a- tr^, «Ta%, iftJr q^wt^a:^|, W( 

qnjft ^ qrnraRjj' ^ i 

8. «Rm iwn afl' q| ?:Tff?r Jf qgg- ^ qcrJr, % 

^rarnr 1 1 srFsRf ^ 1 1 srg^injr ^iq' Jr fRr'R fq# sn^Rr 
rq«T PfTST ^ Jf fJr?!r §tdr 1 1 ^ fq%jrf qrr qqr i^rerr 1 1 qiaft 

qrifr qtqR qit qi^RTTq q^JT | I q| q|5r afteT qq | I 

19% qr^ qqafi- qq %k5r iMT |, fat^ !i?q.q?qq qr^ 1 1 

iq ^qRt % qsq ir ^Tgr^tr 
T|qT I rq9% qeq ^ i^qr 
T|qr 1 1 %tB5q> ^ 'psdr 
I ^ q^ TOq qqjT fqsFq ^ 
qicfT % 1 

9. qq%5i’E— qf gsq qq 
qrqr qq| qqr qtq %fq Jr 
fjqq T^r 1 1 srrfRr gqr 
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ft # 


% ?nTR I T JTi PTPiTf^fer ^!i ^nff fr f^rnfara T^ffl’ f:— 

/ 

1. aftr^W 2 3. ararkai 

aflOr^:— -( 1 ) rai 5 r faT?r ^ aftPl^ ^ ^ far^r ^ 1 1 
^aTT, aftoc, '?q^l' arr 5rJ^ aft ^ 

1 1 ??r¥t ?r5 ir^ f%arf%qt |tat 
F^ aRnr^ 1 1 

( 2 ) ait^p:— ai| aftfar^ ^ 351 ^ 

WT 1 1 arf mapR ^ q?rarr ^ % nanar 
^r I I qarfsTR % sarar aftfare;^ TT snatiq 

mar ¥t qm 3^ srft qt^^ qft arr^r 
at ^ srnft 1 1 aitfai^ qqr ^t^r itgr | sft 
l3RFt qtai an?r qai^rrai 1 1 

(3) awfel?:— HI ainr ajtegr gan 
gtrl % farq^ arnr qft m^ix % wnr iftn 
1 1 fq^tq sRiR % qiaff wt f% arrer m |, qf qatw qkR ^ ?ki 

ti ^qaqt ap^ 1 1 qaifar q Fspit % qqqt^ a^sRaqr ^t 
qq qarf^rq % itq m ^ apq qqqr 1 1 





?rRraFlJt 5 ST 

1. qqi^, aRiq %3T sitr apf %5r?: ^ apaff qq 35?tqr qa? i 

2. qacnr fq^ q:^ I afk aif Fsparr Fw qqarc it^ I ? 

3 . ^q % arrqqqqi spft qrr 3 fqaRn?:q^q qR i 





JTflrkFr ^ #51 ^ 

^ 5 R f?CTT{ -?f 5 rf Jf ^ 3 r % fe 5 r ^ Tot q^m^rar | \ 

fqsTT % ^ % srrqqqqf ?fq'(.'^^^^ ^ ) wq 1 1 

qftsnqi: — irq^r fiBqr m^r qqnnjf ^ fis^r | fanrlt sirr Taqi 
qqiq%5rq ?r »nr % ^r?!^ g-qr qf stt^ 1 1 q| fipqr fffjr Tm 
^riqjft gro ^eiV 1 1 firaT % ^ ^ f^q ?rq t: — 

m #trq ( Self Pollination ) 

qq ( Cross Pollination ) 

fqq ( Self Pollination ): — fq>^ qV 5Bq ^ qqnrqqff 
jsq % q¥qs!q- gqr qfqiil- srr^ | ^ 3?r ?q?f #qfrqr|& 1 1 

qq #qq ( Cross PoUnation ): — siq fqi^ gEq % qqnr qrqj 
^ It ^ qfqit si# | “qrl % J?q7 §1 ql^ qq # 
qrfg % fq?r Pro ql^ qjr it, fqr f?sqT ^ qq tqq q?!^ 1 1 sraijq qq 
#qq % fqieV q fqr^ qrqq ^ itqr 1 1 q| qrfqqqrq qqffirqt 
sftq fsrfq’ft jsqf it ilcrr 1 1 

qqq* #qq:— qf ^rfqqrgq feTqqt s^qf ^ ft itqr |, %rqrq feftnft 
5^t ^ qt qii^t qrqt ^ qnqq qreqqr it |, f^ra% qi 5 r?qqq qf qqjq 
qir it-qrar 1 1 qqq tqq qrqt qjqt qq qw qt itqr | qq qq ^ 
qqqsq ^ <sngT 1 1 Rnq fqfeq qf^qt ^ qnq^ir 3®^ ^ qqq ^qq nqisr 

it STRIT |:— 

(1) qqterg (Homogamy) : — fqqJt qqnr^qR qftq qq 
%qrq ^ qrq qq;^ I qtq qfqqr qiqr qRr q^ I gt qq% m tqq qfqq 
itqrarl I 

(q) ^ qqnq ^ qqn ?r qrs qqqr ^ sm qqiq qqj S^q 
^ qtrtrejq qq qfq i qftq qqq #qq ^ 1 1 
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(^) 2^ fr?r ( MirabQis ) wF? tW % s»ff % ^ 

^ fim?t I «TTi’r%ffT ft 3rr^ I ^ ?nqTr ^ qs 

^ t wh: ‘Ri’r sutsff^r q^f $qT % ^TJfi’T pt srr^ I ii[3j sr^ ^ to^t 
^tsS!f! <15H^ I eft tHH qjqj: ^ft^fT^ ^ I't | sft’t ft STTaT 

1 1 ^ qrvft fqtrftq vt ft?rr | qq %?nc qsqr | ?jk qriq 
q?top ^ ^ ?riri I ?ik qq% «52^ q? ?qq qqq ft sTRrr i tS' qqfp 
fq «ih: gqfq fq ^ qrqt qrar 1 1 

(q) ^ s^qt it f^qrr jf qt% ^ qtt f>qr | qtfq^ qg ^ 
q^ 1 1 qxTq qjqr jftfq^ «n ^ fq^ 1 1 qrqt qnift ^ 5»ff 
^ qqfq; qq ssrf ^ fqq% 3 ®it‘ qq g'f ssqr ^ ?itT ^ | qtTq^ ^ 
qt fit I, ?q^ ql TOq iq^sr «ft(q55q ^ Pr^ 1 1 

(q) q;ifft ^sft TOq %qR qqq^ ^ qrq ^ 2 f qq qt I 
ft qtfqqpr 3!qq ^ qtr f fe qrq qqqr | qqnr qsq qit | qt? 
qqrq qft qtPr^q tc Pro ^ t, qqrfcqr:— '^qq q q^q^iq i 


( 2 ) ?qq qqfPtqr ( Clesitogamy ) ; - ^ qlf firfq’jt g®T 

Prqt t, qt qj’ft feqt q^ t, ^ ^ ^ ^ q^q"^ t ‘ ^ 

% jBtft it q^q ?ftq qq%qq q|q Pr^® f^ t ^ ^ 

Iqqt: gq fit 1 1 qqqq ft q^ I qqiq qqq qlf^ 

qgq qit I, ^ 3®q qffqqiqq: ^ ^ I ^ ^'“‘ 


q!qqfhcr i 

1. qigfTO ( Wind Oollination ) :-qf qww ^ ^ 
fB-ft t fM t qqr Prefq x:qflq q qqC^r ^'t| i J 

ffq^ q qrfq ?nfe qft frqri qq qif I dt q% 
qq«RiqqqrqT2 % ^ % qtPi^ qqmqiqrlqtqqq^T^fra^^ 
fqqqrqiqrliqf'RiqWqfqi'^'Ta^'?^ ^flttlj^q™ 

S ap # sfira # 1 1 tl f**" ’** * ^,V™ 

OTirf^ |1W« S« 



# ’nrWr ^ 'iwr rmr ^ grpn 3i 

^ ?ifsR: ^ ^|!f?r%3?retff# ^fR5G7f>?rT|gsrTfft% 

JTRT ?f>r % S^q CPT jjSaST T|5iT | I 
=f5refV, I aY ai TOa sfRij 

ar5Rn: qr q|^ 

5rr^ 1 1 

2, qftff gRi:— TC f^a S^qf 

?t fqfq^ ^q ^ qft Fraar 1 1 
q^nr qr# qflr aaar ?rFqqr a^aV 
1 1 qit 5rqaV sftT Ir ?fTq!f%a 
qr^ % Fctct !n^ Jt q>| qPtaaa qir 
I, 'aar fa ^cff qfV qaFaqr 

^ % I ia% gRT ^ 

af arafw 1 1 ^ % 

5ft% aY ?fR a§ if fa aaR ar ^a 
aaqr af a aaar ^ faa% f^ qffa ija 

jcq 5Eq 5rqr pt 1 1 aYa^, 

Tia Jr aq^ q[?r ^ Jr faaqff qaf^ 
qa ffq |>ar |, qrf arat 1 1 aa fa# gq^a % aRfr #t aqqjfjfR 
aiaf^ ^ I qY%, q^q qaiff # aaqi afa aa ^ wai % aaaJr # 




if?r I feaJr ^5Bq%aa^ai^aiJra'f#^aaqqTaiaiqY&faqaa#| 
qiaq, f qs qY# ^ a^ Faqi qit aiaV t aa% Fairq sraR % aq 



Wm ft I , q5?r f^<r «rf % *^1 ^5r 

r^ arr^l 

^ 5«T <T^ qf^ I, ?r|r. q^ iftRr % isrq ^ qp 3n?r 1 1 

^vrfq^rr, qeq % ^ 1 1 

#^?r r^pqr t ^ srq^ ^ ft%«i qfe^q | siV i?r sr^t 
I— q|5n tq, ^ q|, ^ i 

^■»T— ?f5r?iqqlq^feqtqfr;cqtqqqr?t^t I q| ^ srf^ 

^q?l^ q =qq«t>qrT ftqr 1 1 55ft qjqfeqt ^ 5ri^ ^ 

wksnqfqjrqr^'tliqrfqRsr^jerT^rqftf^aVql^ %qrf?nq 

ftqR: q>^ qft srqffl' ?ftq srrafqar q>^ f 1 ’ig^ qq?nc ot 
qq % qjiqgr qH-l q>^ ^ ?r>c ?Trq;rcRr ftqrc ifq> ^ ^r |qt 
5r7 qrnr qigr qf^T^ 1 1 gqrgw % f«i^, qrsrq, qqsrq#, 
qjt^fqqr «riFq 1 

qq — qq m ^q^q q^q^ qr^lw ^ gfraq? qf)- fltlr I, 
q> qjf qrq gjq qq^ ^ (!?• q^rq qf)' q‘«fl- q^qq qncgr | i?qr s^q 
qq qq qqqr |, q| !i?|^ 1 1 qf qg qft^ qit qqqt sftqqrqjfw q^^^ 
q»T gqr q’qqr 1 1 q^qlqqqr f^q qrq qg % wqspt sftq qp qfqq> 
qrqif^ 1 1 qrf ^ ^ qq qqr qjq 

q;iqqr qf 1 1% % ql qqr qi^ ^ 5n% I qtqqnr qft ^q&|qTq 
qg «ftt 1 1 fq qqqf ^ qrqrrqq qr^ ?f q?)ff % qflq qq qqpr qq 
qrat I qlq q| qqrq ?q% ?rqr irt ?fq S’ gqt jfq qqr qpr 
qi^ 1 1 qqrp^sr % qRjft, ^Nft ^tF? i 

gqfsr— ^ ^ qfl-^ % qrqlqq fft qrnjqr qirqqr gq^ q't 1 1 
gqfsr % qqqqr qftl ^q ^ sftq qnqsfqq ft^ | 1 qir qq q| sqiq qqqr 
qqqqqq | Fqf q?t^ qft qrqjfqq qr^ ^ gq^q ^ Ir sRsq qrr?f qrqqr 1 1 
gq?er % qqqqf ^ fq-p t ^ qrqjfqqfhR qtr qi% !n& 1 1 Iqqtqqrq 
qig ir g\ qq Fqr q>Tft % Fq% qq qpiqqr gFq^ ft tof |, ?raqq vt 
gqq ft qrqr | ?fk gq?q qlt qftq qrrafqq q:^ qq 
qa4 ^q^ 1 1 qqf^ timi q^iraqr qiq qit F^q^ qi% qqt ^ qq qf'' 
fiqr 1 1 ?tq^g ^ it& 1 1 qqriqqr % F^rg, lqr, m ^ qi^it snFq 1 



* ^^51 ^ ^rqr spr # 
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^ Jf fspT «nc ^ vrw ^ 3n% I, 3n% ?t 
qfr^fr ^ tit I, f5Rt fe F^irr siraitt t |t antt 1 1 ^tr 
S5t % qff ^g' STTSPT^ % |t snt I !35r <T?: 5'Vf> % tat % fsit ?srr!T t 
5Tr^|i3t^3rg'^t^tg> 7 ^ t ’C’lf 

TO>r 3!T% t sTTaV | 1 q^sff t fn: ?t ^rrt t w 

srq^ ^ 2 ^ I f«P mr. qt?r t^qr ^ #s?rr | g> 3?rtr ifinr t irnr 
iqsapqiq: ^ snt 1 1 tf^ft^ir % t qnrr stt^tt 1 1 

sTsr nn — ¥| tq’^r qtqf t qm srrcrr | sft gr^r 1 3?rt 1 1 

^ ^ 3ra# iftcRt gif 'R ^ I gfq ijqjriitq ^ 1 1 q?: it 
qNff % It 5fq ^t irtr q1it % qrqr Jm-srai fit | 1 sraqq 
nt ?ft qt tn pn qrraqqqr | \ niftiF % Fit tftratF^ snft 'M 
% fit qrtt qt nitiqiiT | sftt ?it 111 Fsit il n srtT fttV 1 1 
111 FqiiT It s®ft % qFtqqqj fit qt qpt qt nf qt nt 
I ?ftt irqr gwr it cpr qiit f ifii ^ % mi qt it tf qjt 
qiit ^ iqfl Ilf qt 1 ^ lit 1 1 in %m 5ni|?i^%grtT 



'■■Tf'i it 15 f qr q|ii ; fii 

t q|i ITS I ^tt ifT qgn qt itriqii ^ an f qtn 
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* 5?^ irafsTR ^ ?r«rr gji ^jprt « 

JTRr ^ % mm «rc mp an g it sn^ | sfk ?G?r fq^ f ^ 
Fsprr 5?!? it snrat 1 1 

3i*5«f ?w:— ?t sirg Praff^'t, 3iTf^ 

fsP^T % g|?r srfgqr qur^ | i w % FffJt, ftfe^r, 
ft5rf<t, mfe fMT qnci 1 1 qSt fsiSTT ^ JTf qqr ^ 
% fgt ^ ?Rr 5 r spi^ I, sfk fea: ?f5r ^ ^ 5^ ^rT-? ^t »ft q?i^ ^ 
left ^ ?r^t^ ^ TOiT w P?wr qR Ir w | qjksi^ ^qn^fer 
it# I at 5?r% gTTT qrrn^ f ^ ^ cRf fmTrn?rft5 it srrff |, fsraqit 
?rfTirar ^ ffpin ^ it ^at 1 1 f^flm, Pra^^'t, srrf? qia 
% fa^t ^ I at q^niqHsr aaqft ^ <t? q# qifk qR ^nr <qia |, afr 
^®r % qtPrejq qr grtqR snr aria 1 1 ?a srsk «Rnr qng atPi^^r 
aq> q[|q%^afraqj it# | i ^ ^ ?ft qrnr qrorr | at aa% 
5 iqr !i«rar % ?r#f qR TO’T qs^ 5Pr ana I sfk a| sra- aa |i«ft 
ppat f[a^ ^ qit far I ar q?ia ^lar | at gat q|5r qR ^ qrar WRRrPRr 
it ^la 1 1 agsa ?aa araqiT at irRia ^57 % taa Psar qRarar |, laa?r 
^ arat qtst % 5P5is aPaaa ?feq>R ita 1 1 

tR aaa % 5na:— m' faa & at ata aaa |, ^ afaa 
afeaiat ?^i)a|akaf#raa^ai?r<ft#^q^atnT aa? a^p^a a 
?anFa gaa ai# 1 1 aa Pf aa aaa ?t #ta ak aFaa aaga a 
aapfa at# aar aRar | sfh ara it ata at, faa’ #aa # a^r afe 
aaa 1 1 aa aaa% atat 5r al af aifaaf aai it#t 1 1 ?a Pear Jf at 
aaaia ’#tat ar a^ala itar |, faat pr aa ak gatt aiar 1 1 la aaia 
^'ttaaPsar ^ ffaa aa !■ qft apa ^ agaat at arPiat ^ PRir#tt i 

aaf^ — aaia atPraia aar aga^ aft PBar aft aaa Rwi 
1 1 ^ aaar^ faa Fafa ^ la aaia anjt aa Piaia aafara ^ PaRr 
■t ^ aajT ^ iter I, a& aakna a?|# 1 1 lafa^ aaraaajr aaaairS- 

Faa fata aRT %5r ^ I ^ aakia a;^ 1 1 ^aaa^% 

^laaaar |^a#aaaa!r%ak ^ aaftarfa aaa: ^ aia i 





36 * #?!T fMrq ij# f arsrr • 

^ MV |t jftfjprra ^ ?ncfV 1 1 2iif ^ ^ inifepr ^ < 11 ^ 

I ^ g?gl I ?r<Tr ?fsgT?: % gro JTf % 3 r^ qf? ^|l 
gV? ^ TOirqnj ^ rpq^ gRfT f|fe ^ JR !gfg % ^JnfyRr iV ^ | 
sfhr gsff cmr *R sfjj jrsfV % M tR «fcR snt | 

?: ?¥% fS5 ?mJT 'R^rcT qRnnrsfV q?lr l^=g?fV «fiH^ | sik gg 
JRSFg T3RJJ!T % % ^pj ?> TOf I I JRSfJ^ ^ 

sr«!iR % qroq-ft^r ?ffftjr ^ Mfsrr? | f?r w ^ 
^ ItffT I ewr JTJrf^ro irnr srnr qgj qjff ^ Tftgfrrg |V ^rar 1 1 w 
JraM % 501 ^ ^ grsrr 'rft#T elpr ^ f;Tigr5r%g |:— 

( 1 ) !jf 5 V.--jrf srnr. 5 ^ jr ^ I > ( 2 ) «ff?V-«Tf ^ 
iR 3n^ t m firaV flV qiw ^ 'TpRrfgg ^"| 1 (3) qm %fR-qf ’fV 
fOET 3n^ t g[«rr ^ 3 it& 1 1 (4) »nf «iV pw ^ jrs fV 
sTRiV 1 1 (6) qsto-qi 5?y RT iV-ggsT sfraV I » (6) Jwferq fjrfVr- 
q| f»i% % ^ ^ qftqfer |t 3 n?fV 1 1 (7) q^js^r (a) m^, 
inWi g*r 5n% 1 1 (b) sr^gR-qf ^ ^ ^ ^rssr^c gV ^ | j 
( 0 ) wusqiW-^yiS' qlq*H wjjf qlq qqtgr 1 1 


gTRraw S5*r 

(1) FaRT fq;^ ^ | ?at qqr 5inr | ? 

(2) fipiJCF qqq i^qr % ?rrqqq^^5rr?ft qq qqrq ^ • 

(3) ^ f^pqr ^ fW fqw SRJR ^ I, 
q#T qR 1 

(4) qqfqrq F^^qr qq 1 









^ift PTffr % qtt g’ sffg ^r Sift- -gfiT w sfH-^ % #■ 

1 1 TTSTfqifr ^ ijfir sfk 5i<rf ?r g FwFw ?«rmt ^ Rra--r^5r 1 1 
^cra-^sTH ^ F?i5r-P?^ ?«rFff ^ PfRr-Ffm st^it % sftt ^ 5f?5 'th? wicT | » 
srf^ gisiTj- ^ g r? f g Jr ^ ^sfttr ^i»r Jr ^ srfg «rn? | sft F^ ^ *n?it 
sfk srfro »rtff Jr sfl-F^cr ^ ^ ^ ^ 1 1 ^ ’^'T q?: tut ^ 
sft^ lift srf^ 5rrq q- qnft ^ qnf)- ^ ?nnTT sftq^r mq^r ?rq>& 1 1 
f^?r q^qreqR % ^ ^rnif Jr qr^t # sr^raig jw ^'t | sft?: "nsflr ^ 
srFsRKrr itaV |, qft q^ ^ sft^ qrq arrlr | sit Fq? srf^ qrfft Jt it 
g^q^q- ^ qq^ 1 1 q|f qq: q:|% qT% qT- qTdH'«ii' % wq^ 
srrqqit qqr Jtt I stT-t srqqr qftqq gqqqr Jr softer qr^ Jr rrq«f ilcr | « 

^q % ?r 5 qrq |q trareqrq qft fsq ^ quit ^ Fqqrfer qsr qqr&l i 

1. qg-q qf^ qrr ^Pi^err^ qw i 

2. jq qri qqpfr m I 

3. qftjqj qq qjsrfr qnr i 

gqnc qf^ qii tF»R?nsft qjq: — 5«riq Jf qi% ?rFq^ 
^ ^ qfr qnr qr^ qtk g^qr qgqrg ^ g'Vfqq q| q^ i ^itqrsft gnr 
Jr qrij ^1% qjJr qW ^ ^'*if ' 1 q* -f; *nq*f r, 

Jr mFq 1 1 ?q% ?rfqFqq5 qiqqjsfT, smr, ?»qiq, q^qr, qrasr, qqqr, 
qtqq, srf ?nFq ^ sftqjq qqrqqR srrF? Fqqr J- qnj ancT 1 1 ^PTfqiqT- 
qrq Jf qn; 3n^ qifr qHf Jf qfqqrqq qFqqt qif giq'T | Fqqt 

f¥ qfqsft srqr qigl qrr qrsqrqiw qnr JT qrq 1 iq qtqt ^ stf qq*^ 
IT-fT qqj ^ % ^iflqq <s5ft f 1 qiFq? ^ ^ % ^fTqq Jr ?rf^ 
qiqif ^ qi’fr ^r qftqqr q>K q^ 1 f§5 qt^ ^ gsqr ^ q qi g Jf % fqi? 
qq^ Jf Fq^ qF^^ qR Jr% 1 1 ^Jr qiq^ssfi- qtqq> q'T^ Jr qfeqt ^ 
qil^f qq qq qrqi? qnc | qrft; gq% im qrsfT qrr qi<qrq!qqr qrq it 
qqr qqr itqR ^^qr it qwr 1 1 qt^ qfqiff qq qq qqjf q>^ 
qq^ 1 1 
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# ^f«rR % f # 


^ ?«rr!T ?r <nq 3n^ qT?r t F|Wi 
F*Rp[s, gq:>ftqr, ft®, ?rfe, m, f^, iir, ?ft5r, 
F^qqi5ft wrfe 1 1 ?r ?rFsrqiRr q»T qiR qi^ !ik ’fit “qi^ 
% ^ srrar 1 1 if jfsrRf ’tr % fqfq % ^ srF^ra 1 1 qrql^ % 
tsr sfr grt t iRp 1 1 1 qf?r 3;% ^ 1 1 

^ qf^T’ qRRnr t qw qqigr 1 1 tNWi 

% ^TR if ’S?r qn? srrt 1 1 ?ik ^qqq ^rn? gt |q H’ft 

snqff 1 1 

^ w ^qrft ’UR: — q|t qpff qH" srfqqRT % qnw ^’R "3^ 
srqnr % 'ff^ stir §> 5n?f 1 1 ?rR, fqsff, ^rifr, qii^, q^fi *fl^» 
qfq^r qrrfe ^ srFqqrR t sn=a ift 1 1 qfter % srR-qra wft’r 
qff %?ff ^ ^rcff 1 1 q^r % if fiRi^ qSf %cff ^ 'qr^ I ^ 

q^T % ^qsff t qiRf qt sfRf ffR 1 1 qff % 'f’Rif i^ qR snt qrtr 
if tR, ‘q'fR, Fiw, ’ftqi 1^5' 

q’qq ?nfq 1 1 if FqfqR srarq qff ^ 

qqqirs?! qqr qi§q qf qR qit 1 1 

qFwir ^ m qsi^ qms— q|f qqq ^ I. *riT 

^ ^ qf^ fqqt I qf qift q^ ?qRt t ^ | I qf^i 

sqr, »S5rq, «ftqqr, TO qnq, qiiq, qrigq, tott mFq ^ 1 1 

^ qftrfeu sRq^ ^ ^ ffe*rT qt qff ^ ^ * ' 

qR 5rfqqj ift 1 1 «R if^ ^ qfi? 3n% I > q^r qf q’ft ^ 
fiRt 1 1 fwrqqs %qqqt^qil’ft m ^ fz 

I Fq: ^R^qrq ^ qR qit qT% q’g q ^ ^ ^ 

qBu 5RqT5 if q| q% qqr ^q ^ 

?rf^ qrqf qqr qq sRqrg if q^ « 

?IWU<IW 5R»l 


tfqRRf ani qq q^ ^ . 

#qR'f qR ^ f%q Jl^nf % SI’S ^ 

qsTff qR « 'Itq qi^ ^ 



5 TO spT 

( General classification of Plant Kingdom ) 

strN ^ % fir gsreqrl^ t^n!^ ^ 'M % ^ grnr sir i 

§rFspq ^ ^ ?nH ^<t ^ 5srw ?t ?r% 2r i w 

?ff% ftrtra ^ ^TH SIM Jr ^ifenf <Tf% vpflr i ^ ^ 'tc 

ftciT Mr, ^ % sipH M ’ft M 5 i% »n? I 

^^r f% Jr M 'M ^ 5jMr ^ ?if^^ | 53^11 i?? 

5nsr s t sqM ^T srPT: |, ^rftnr ’srfl^ ^Rit fft^r-Pfivr «^Riprf Jf 

grc ferr 1 Jif sparer g?ir% fss pr ^ smt if ^ f? sft 
ft? r?? % Mi!T Sr, fMT wk srai’c f^m flgr mt 

% Fmit ^ M5^ nJr sfh: M MTftrmft ijp f# # sr^Mr 

ir M ’lir f«Tfi% «Piw ^ smrift % spin w fMTM ^ 5ERft ^ 1 

M SR!T^ irr fT % M ^TM ^ spfNirrjT 'M’t ft’n ?r; ff 1 ^ 1 1 

?rer: ?r^’c ir ^i% m ^r’ft ^ sit ?ti^ mi^t gift % sttstk m 
fRf;T-FMi 5iSTmt Jr sril: »nr I, ^ m^i M'f^rissr ^ % 1 

Jr 'n^ snir ^ 1 % ftsit ^ snfgqi f i ^ m ’nr srsiM 
^ ’PIT !RrwR 1 1 Jii Ir ?i^> Mft ft Mr?! | ft ?ift«fft Mif 

ft Fsrt «t f 1 fsrfJRT ftftt % fttM % 5^ r«r?r MMmf ft «irf snft 
SPftt Fm-Fw WIRlt ^ Ml^r^ ftk ^TMffJdf % ?TTSrTT M, 51^ 
siEJiipr ijspqr^ ^T?r<T | 1 sriT^ pjt sft 

'M w ?rsiiM wnft ft M ftrft ^ ftftt % fftM ft stm ft 
srrar 1 1 ftgrr sar^MT ^rnrirr srigr | F^ ^Tr m a?ft^ 2^ srr^ % mm 
qtft aft fMft t I ^ ft# ftt t ftt ?n^ M g;ft qpgft ft, IrFaffr 
M ??iaiT MftT F ^5 ftt 5ift Fnsrat v ^ sraiR % qftftf aft Fossils 
1 1 

wit ?rwrr ?rrafR araM nr fftanrr m ft srtnr^ m aft 
far n!RqFn aft at sram ajarrftt ft nfer ^ aiaiarr | — 
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it TO «> 


( P lant Kingdom gpTff) 

?Tg®i^<V (Cryptogams) ’Joisit’O’ (Phanerogams) 

1. 3( Non Flowering 

Plants ) :— tflt I. ^ ?r»rR- il^rr 1 1 «^5r jit 

»Twr ff^ 5nr^ | ?rk jt 'Jpijjt |1& I i jt^ ¥)■ acrRi 

f?frr sflsr % 1 1 acir?:! Tswr f?5if sr PiifiT itirl 1 1 

(2) <53 (npift^):— ^ <ft^ I sft gpr q? 

STT^ ^ t • ^ ^ ^ l•“(l) *I3feT Jf 

l» ^ 5^ ^3r9' (li)^ 3131 ^ |5r ffTT 313 ) j# 1 1 

q3 3M^^%3i5r*553?it^^333r|i3>r&3frr, ^ 3'ft^^ 

331 flerr I (2) W 313 3ra'-53^ 3l3 33?33 ^ 3?3 311 3l3 

3 T3r ^ Gymno 1 1 

?I35q3T^ qjf % ^ 33 3f53f33 |, >1 W q3 

^ar ^ 3cqf3 3^ 5141 1 I 35 1333. 413 33-33 ^ W33 ft* 


3r3q*|- ^ ^ 

^i) 35il«Bn5T:— 53 3333 ^ 33T3 337 <5^31 ft^l 

3fF3f33 i I c- ex- a . 

(2) 3T3l <BT5ei — f?* 3l3 3T'5ft3 331 35ftcr 3.J3Ma % • 

(3) sftgl<!5T4CT— ?3^1 353 I I ^ z. 

3JTfcr^* 31^ ar* 3r§r 33 'll* ^ 33^ 
131333 nJhl '•’ ^ 3*1^ 553 5i '■ ‘ 

^ 5I f^qrftRr 5l3r |; 13^3 ^ <'‘''^ 

33* I I ^ 41 '.Iff ’^1 fl^ 

?r ft^Tftro ft53t ^ ^r«33r t:- ^ 

1. 'iT35, L — , j 

2* Jgae Funs* Scbkomycetes 

3. mm _\ 


Green Bluegreen Ead Brown 
Algae Algae Alg&e Algae 



(Plant-Kingdom) 




g t 

%i% I. 

B.sl| 




t? 
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Ijb 

tr J? 2 
O P 

9 0 0 

>15 

;ER ^ 
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1 «nfft ? !# % ?«rR tc sjjrfft | i jti 

^i^for TfJTT % ^t^rr g|-^>5ft 1 1 sfrir s?r % 

|KT ?T <f5rT«f »il ^|gr | sft cnjf^rr? ^fsrrar fsRTff^ ?rf Rtrr & 

3mr ^sR ^4 ^ fhR't ^ 1 1 uiA ?:>T % ^rr <r nf Ptr- 

Fsrfer 5^ ^rr^ ^ |:— 

(i) §^'1' 'Rf^TT? 55? 1 1 79% trnT % ??R 

itaV 1 1 ??r7:i ^tr^Pht ts? tiM? % Tpt^'hr it9i | i %»i3^ 
?rHT?t !Rt, 9«rr % tiI ttiiV |, 3RR? 

?7iR % |t9r 1 1 ??% 55 ? 3?T§w ^ ^TilftnRr, satfTW 

IRTfel I 

(ii) to}— 19% 7<!f^ ^ srf'frfcii r?%? !ft% ^ ^ 
7!?ir ?1% |, f%9% ??RiT ^ «fkr pr f?5n:| Ist 1 1 ssJr to 
f?r7>^r I, f%(f% ^ ?|cr F?*irt 1 1 isttt 

gqr % f*M9T 1 1 


(iil) 57T to.— ?| Tpfr ^ 37R I, 59% tof? % 

5^T Tfiff ’ft itcfr 1 1 ?| 5nP?r| % }ft 5fcr !rF?7i |, 

75 W toll 

(iv) 51151 to —59% toR % 9T?-9T? 5119 5? % W 

I I ?f 95 a' % ftot I, 599T 9?rg59i:— ft^V 

9i5to?T to 1 1 

2. «B§T??T.— 59 % 7^91? Trr Spff 97 % 5991? tl91 1 1 ?| 9791 

9t5R 59? 9ft 99r 97% I 59^5% f9^ ft9>75 JR Sltot 75 tocT 

5f9r 7?9r I I 5979 ^ 71?: ’ft59, 919, ?r T?!!?, %r7R |5r 7r«ft 9ft 
ft9T 1 1 99 9| Tftr?? 9€5*ft % TTTT to Tto | sft 5% 7%?- 

to I, 99riW:~^5|-79^ to . ?1 ?9 ftwt ^ ^ 

71=9 TRft I ft P 7ft7ft?'t 7r|5nft | I ^ ^ 

75ft?t TiS'to 7lft ft f99to ftTTf^ % ftPf? TRft |, Fto 
ft%ft57f9t9ft9rH9f|9rt^^%ft^r9 tot i Tto^ft 
5=Eftto^9ft59toftftH5ft TTIRto^r, fto?i?«RS5^ 

ftar I. ?> ft to to I » ^ ^ 

(3) TTT??!— ?l 9|9 579 UR JR TtWi? to 91% ft% | ^ 

St ftmt S» t. ^ ^ 

9ft5I5, ft9r 9R to 91795 % ft9 1 1 
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aiahr |. ^^qrsirr fsEur ^>?rT 
f^^TT^PT f?iiirT % ffiTr ^fcT Irsft % ?rT«r fMV 1 1 ^ itr^ ^Rk ^ ffRT 
f?iR SRTR qff ^JTrkJTT qR?f 1 1 

qsqsnvt ^ qt^ snir ft% 1 1 grerf^qr 

5R, gJTT ?fk qkrift ^ f^wraR tictt |, 5 ^ ktRcn-^sr, qi^r 

^ 55?Rr qr^^TT 1 1 irg sr^Ffr Jf fqR^ ^ ^ qiV Ffra^ 1 1 

?RirT ^fer qrFsrqr |, arrfg'qr qrq^rq Is %|, ?rql' stsrh 
% ?rRR q It Ptfs st vrRt ir Fsmi^ | : — 

(i) !RT skRTft (li) gR sftSRRV 1 

fjR 5'kiEtT(l‘.-^q% ^3r ?rls qR I, !r«rf^ qifrf5rq q>r 
sq|[ ^tsf 1 1 qf ?Rr st% ^ | sfk stFerkr sp 

3;qr|qxsllqft^qT^5Trl'|i !■ qf ^ q^s> ^x sf^rriR 

rq5r& 1 1 5?r qi5n % qrpfiV si I, sft i^qr q^r qrr ^ etr^jt 
qj^ 1 1 sq% ^q kqrF^rs qs', qqr, qF^qr f>qt 1 1 5 q^ q%sV qq m^rq 
gkr 1 1 ?q% qt ^ qiq | : — 

(i) qffqt (ii) ^pgsm i 



44 


# snT5T <t> 


5WI qft 5r^ ?l?r I't #*Rfy ? irsTfci 1 1 3i> 

gfT- ^ I, ^ ^ 1 1 

sffSR—JTf si^ ^ ?|5r ?r?irT f( F»t5i^ | i ^fsr 
sFi siT^R ^ itcrr |, f^f| Conus t, ^ ?rT^^ 





URT ^ snar % jeq snrpT ?rau ^ ^ |Tr ^ ' 


|=ftaiTihtw^^ls>rai|' ftwsT 5, n 

t I 


# snRT ?rT5r ^ifl^PCdr # 
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" (2) q5g{iH-?rr^^jRnTrJrg?TT¥rttiTit5[Tt,?iffi>'fM^f 

?Tq^g=3g[i^rti^5 q%jrr ^ 

'f%%?r*Tr!T 

^<Tf ^ fm ^ 1 1 

?nrf^ »n?i- ^ fR ^ 

'K ff f?T5r^, ftiJfr pTffT 
f5r> F*r5Rn- 1 1 5fl*r^ 

^ it?r 

1 1 «Trfnrt q5?f srf^ 

FjT5RfV ipr^ 1 1 

(2^ gtcT ^srsn^t : — 

1*1% 3% 1 1 ?ratq 

31 33^3 % ^fftcR fera 

t 131 ^ ^ 33 % SIfffK 

^ 3T3t it 3lS: 31% I I 

31% 31 33, F33% 5jt333 ^ 333T %35r 33 ft ^5% |, 33* 

^3 3^ 3t% 3?% I I 33r 333r, 3T33, itf 3rF3 I 33T 31 % 

F33% ^3 33 3331 33 3 it3^ 13% 3r33 ftst |, 3*1 fs^ 3^ 

31% I I ^ 337, 353, ^ l?3rF3 I 

13% 33 F33 F33 %3% 3% f33% | :— fSi 3T3%3 lt% |, 3% 33 
3T3 33 3Tf35r 31% | I |3% 33ft, ft 3137^ % ^ 137 ft 173 13 
ftfe7 I I 5fll% |3, ft Ifl it 1% 3 gqf f317rs71 1>% t I 13ft 
5775 itft I 7 31 13 W331 113 % 573% ftn 33 3% 117>3 

3i: %% I I gqf f33fll -31 3t% Till ftl 17>ft % Fni! it% I t — 

(1) ^ ^ 3^ I 

(2) 3757 % ?1% 37% qt% I 

(3) %f3?373’t 3t% I 




«■ ^f^Rr qrr *rc5r ^ 

(1) ^ ^?r ql$-ift ^Rt <r ^r ^ 

?TrEnr 1 1 ^ I 

'Sft ^ ^ qFfl- ?fl-q?fl- 1 1 ISM 

aqr f^if^ qq' qrraigflj 1 1 

fw qft Rra^ 1 1 
?nfeit 

^ ?nT^ 

^|k-V (2)5r5r5r ^qj% ql^:— 

’ll Hqq- 3i?r ^ tf ^ 1 1 q| jTpr qrq'^ 

^tsnO' ^^ra?:), I ' frff^rr 5rqr 

^^a^fipTr, qfeqf qjRit^t 

% ?niR fta'I' 1 1 qrqj' q^ qqjR vf)* 1 1 f^ FJoaing Boots qi^ 


— 4ftra^fclT (HWfR) 


1 1 q| q^ft qJT snqrq-qqR 1 1 qqri^— fqqi?r srrfe qW 
c?5rc[q|qr^l'l'^Siffqq'^^|i &q)2.ftqr i , 

(3) ysreqwt qH— q? q"^ ^Piw h i?q fsq» prpft q^ fira^ 1 1 
^ 3if q|?r it f I q| qr^ fq, qnft qit ,qi^ srrfq &■ q^rr 










^aT|> 'a^Ti^iisiw srmwti^ 


& wr ainc'^ I ’ ^ 

( 1 ) i,^ 

(i2) g*n ^ 

^ ^ 3*^ ’^ ' .r« Fat l 

. riWH at aWS ^ 





mm 

^ grf^^ 

siil^qi tl^ 1 1 f0 iraR ^ ?fefw 5wr wa^wai 

1 1 5:^ ^T*) sng t f5i?fr 5c|jr-gi^ ?r<k mt spg^rf 

Ir fJrsr^ ^sRft 1 1 sttwr €t tr? ? sps f^R % ^ qst 

^ ^21 1 TO ?rsji«R 0?erar& fisgr srr afaili^ 

5r^ gnrwr I >i;? ^ 5^ ;? gjr% qhr af 

5r^*t fr 3# # f R 1^3 j%qr ^r 5«ar|, sra;?® 

il, ^«R 33 ?t, 1^3% ffR: 0313 QW l| 33' tt 

^ f^3I33 ^ 33ff ^?!T | I 3| 3#W3 % 

^ ^ 913 3^3 ^ ^3i?3 3|R9 ll 3%3r I t& ^ 3^ #t 

33% ^l^4t ^ ]? 3!ei 33r 1 1 %3?r 20 ^ f, IrfiR 

13 ftl3%f%3 3>fffW 3f ?I3T3?3f ^ 3|f % f , % 31’=^ 

% feu; ^ 3q^>fl 1 1 

3353 3*^ 3t 3l ^Rjnff ?f 3fel 307 |j — (1) 3SS 33l3 31 

^3 333 ^f|3 3fg \2) T^ 3^ 3r %3 333 3Fft 3r5 I 

1. WOT sRft3;— 9ra65 3?ft3 sT^irt ^ 33 3fg?ff ^ ^3 3rait 

M <15 1^ 33^33 3^ flift I frqfec^te ^ ^ ^T ^ ^ & W3R 

5131 %, 1^1 sra«5 35fl3 37331 Invertebrates. 1 1 3?:ri5>ir:— 
3^, %f 3IT, ' 

^ 2. ^ SRfPn— t SPS 5^ I M fl^ I ^ 

3iP?ir 333iT ^ ^137 1 I ?3 SPI^rl 9J 2^ ^ ™ 

Vertebrates 3t 51^ 1 1 3?r?53rs-3i55ft, 33, ^r 33'!i I 



# 3rf5 ^ # 
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'31'* id 


Animal kingdom 




Chordates (Vertebrates) Non Chordates or Inverteberatss 


Jim 1T|:« 5? 

(Pisses) (Ampbibia) 


?r# ^ 
(Protothena) 

g'o cRssrirr 


gq q^'l sfdt 5cR qlq) dl 

(Reptilia) (Aves) (Mammalia) 
30 3iq 30 ^ar 30 qpi 


^ qr^ ?aqqi€ q# eqsrr^ 

(Metaheria) (Euthena) 

3o 3o H3^q 


(Protozoa) (Metazoa) 

3o?f;flqr j 

qtoW ^^2)3 sniit^^r fiit qt™ 

F«ft3 =qqt ~ 


(Pon Coelente- (Platyhel. Nemato. (Arthro. (Echmo. (Mollusca) 

fera) rata) minxes) dos or peda) dermata) 

or Flat Hound I 

worms worms | 


^5 qq qq qq qfqjOq qq 

(Insecta) (Crustasea) (Aracbnaldea) (Mynapoda) 
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# 3pnr ?r^5r # 


?rs0 sFg— c^T 5i^!i1 5^: ^ ?? 1%^ ^ 

III t (1) 51^ I 

(2) 5tg 

q;^ ^ c:«R 1 3^? arg i3;^& 3rfSr« 

?l?r % ^ f)^ 1 1 

^ iF>5ftiT :—iri «0rT ^ iira^ w’tl' 5^ appfl ^ 



ftiir I, ^ ^ ^ ^ # tit t cf*ir 

^i: ij;q; €)?r ^ ttar I 13 % a«n afl^ir w flcii 1 1 
sc'Tfe q;Ib' ^ 'Jfl' |l fTFft 1 1 ^ ^ ^ 

3rrTO ^ c?5' tt^’: '?« t, ^ 

^ ?rqt t aftir ^ f , cir^ g|ff t >r5M sps 

vH 3rtqf^1»r gjqsr q:^t 1 1 1 ai^ C^it ft fit I % ^ 

^1 Bsjirar % ^5 1# =if< ^ I g^rs^qi - 
?r>it^i, ^crliif^*Ti • 

^tFtfir atig !— 5^ ^’T «^1, 
f? arg "^it arit I ^ fis s;^' ^ 

f^r gf Ht I, ^ aTRiRT^^ttlt 

t :— 

( 5 ) «ftft'5^ .-^^1 



C 
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* oTFg snrer ® 

sliRfcTci 1 1 ^ irnra^ 'TR'l % ilt 1 1 ^ %W «5S # ll 

5«tR qi; qi^ qlq fl& 1 1 qi41 ^ql ^? ft t 

?Tt?: qi Budding s:(^r qqqq q;rq 1 1 ^ 5f?g 55 s ^ 

“qf!^ mf^ ftrq% fu; 1 1 fqqsr f^R ftar I a«n ?rCl^: % 
=qR*t ?fl^ %5 I ^ qrd^ % q;qr 1?^ ^ I qfk 035 
q?R ^ qf^^r qqi^ 1 1 ssr« fr 5[r<l^ ^ f^'J s’fn qrar t 
gq ?Tl? qjT “qq^?: «rqra^ qiqq f^ crt qf5^ ft?^ qrar 1 1 qr^fl ^ 
^ 51^ qlqq 5.3 SiTf^Q^rq 31'^ ^ 1 1 3f^qir J? ^ #r fl^ I 
331 ^ qq^ % gUF ^iRiqz llol I ft€% flcT^ ^ ^ qftl qH ftR[^ 
^qii q qial 1 1 critq 3rFq?:i!i ftar I ^ ^ l^feqq 31 

Rl%«fil % 3^ 5l& t 1 3RIR ^ 3l ^qq ^ I % ?f(t 5ft^ 33 WqW 

ftarl 1 

(^) fe%?J3IZT5— fq 33 % sg^ 3Icn3 3 3T5ft Wfl^ ft?f^ 

I, f 3?r ^^qr^R 3 ^ ^iq^r tlar 1 1 cq^ ft^ 3lt ftar ^ 

3^ qsr fR |l3f I, tf%3 53% STfit 5^ ^ 53» ^ ftSf I, S® 5R 
qj5^ 1 1 53% 3R*1 i(\i artqi ^w. ^pI I, ftfra*! 351331 % ^ qifg«r> 

%1 qqi?^ I ^ f^s ft% 5^ 

5R qsft I, ql33 35f1 ^ 

1331 % 5« f^3 % 

SI^I 3133; 3)33 331 3f 
331 3rq%q 3l Cdl %5 
5Rr 3lPf3 3T|^ qr^ 

3I^t 1 53qf ^gsri 3^1 
qwi 3f3i I ^ ^ srft^ 
ftqq 5;3 «fl^ «flt =351^ 31% 

35111^1 1 qsjft ^ 53 

%13 3^ 



sn^qiirq;^ g^|qiPT ^3 33 T^^t 1 53 3 l^ %1 feftn 35^ * l 533‘qil 
% 3 ^ ^41 q^R ^ 3r3f3 %ft3?jk ?f%ft3 ftft % 3333 3^ t, SqifW 
|i?3(, qJl^^3T, ^ ?i%3t3, ?rTlX I 5*31 ^ sfil qir 3 ^ |, 
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^ #c aipi ^ qr sRt w a:? 

q?r f^TG^r «rraK ^ ^er ft^r I, qqr tr^ir I i wref 

f^qi^ fSfRf ifts’ ^ aqi ^ 1^? qi?sf % q}^ ft ?*nql 

qgj^ 1 1 qrqR # ft 5 qr ^ ftf^ ft wf I qf 

5’qt fi f fRT qiq ftar 1 1 

(q) f;if?w, ^#51 qr qqff - 

qf f'li- qtq ^ j^f^ qqir il& I, ?qfT qrrffsc <Rft qtRqq 
^91 ftirr I, JRT ere qti itar 1 1 q|a § spg qrat j? ^ 



'Rtq sftEft it^ 1 1 %q^ f^*R ^ ca f^ % 5^?^ aeriw 

1 1 f^f f ^ q»t ^TRfl flf ^ q3®q ^ % qq 

# ?iat 1 5 q% % qrqitm <« qsT^ ^ aqrq m il^ I f^qq ^ 

OT qf q^qsit^ fl^ t, ^ t ^wiit ^ 

qitf f^e § i%^ w sere f^ % qt^q ^ ^ 

ft qf re % tlq 3?J5r f T 1 1 


(q) qnf5m fqfe’t®! qi qqqifre <^: -tqf fis 
I, eq ff ^ 1 1 ?<i% ^ ^ 

Sft»ftaWI|OTSalR>!>^™ ro 2 »» m 
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# atTg gprer ^ * 

1 1 q^lqsf)^ ^ lora^r qr^ sfjg 1 1 

fett ^ ft^tr |i3 1 1 5f5=?t % 57^ 51? % qT9 1't sn^t ^ g?i ^ ^nq.!? 
% qi^ sn^ qi§r qSIt % 111 1 1 ^ ^ ^ q3> 

s^lf r qrar sirai | fSr% q;6%R:a q!|t 1 1 qi*ft 7;*i1 qgsqt $ qls ?r ^ 

WiT ^ 5t^ f?rqi?rar |, qf *ft I, sRri^qr:— 

pq^ ^qrf^ l 

(■q) qnf^rq q^fest;--^ q?S aqj q^raraT? t f q^ 

m q? qisr ^ ?i§ I |qql qrft? jft ^ % ^q ^ 

?iar 1 1 5q% ?rI? ?j!f fqqifta 
ftal I, 3 raq;q tjiqi q? 5 ® 515 a*iT 
|g^ q? rr^ 51 ? ft*ra ^at 1 1 ca 
q?a-3fi % qsia q ai« qft 
1 1 ^ ?rqa1 mm § ala 1 1 f aqf 
qqqq % f^u; f ^ ?rraK ^TtI? 

q? 5nt?|§ I I ?S 53?qR q ?5 flaf I 
^qq qqft % 5Kq? sft? itar 1 1 
aRasq qrl? ar?T a?qra a’l ??jf f^qrf^ia 
1 1 gs^qr ^qlaa asft % q1% 

^ ilar 1 1 ^g3n f a^r a^n^qj 
1 1 q| firsT ^ pi ?iar t aqr l^arat 
% %q; iqq % ^ ^ 3qq?r qiai 
1 1 qqtf% '^a 7 !^ fii^ % qnq? 

^mK 1^5 I ^ ^ qi?t aqq <qi& 1 1 p (a# % ^ qrqar 
^qq qfqr qi? ?rq%q qi?? f?rqirar^ I f^a% jinl qt^ft a«n g? 3 ^t 
Cl I, f a% 5^1 ^ qi^ ^ if^qi I • ^Iqi ^ ^qlt 

8 fii 1 1 p% ^niir a^ri f^risfr fa^ q? g aqi qiit | f%q% q^ qr^q 
qf3?f1 *^i qi^? =^‘aai ?iai 1 1 
a5il?qr:— ql5&5t, %^i, f^qii^ \ 

(sj) qqqcfq !iiqq>fts( (Phylum Arbhropoda).~?q 
m qrKVq qq: qiqqqj ^ gqFqra' q^ar | Fsi% qqat-q^asq q>^ 1 1 arar 
q^feqrq qiaqr qqiq qq qqi ftar |, faqqfl api sftaqrq flaTr | qftq 5^ 






64 


* ^ 3 rn»r ^ « 


^ m 1 1 5 ^^ g-jq; !rr# ^rjft arrat 1 1 |?ir >ikfr ^ % 
35 q 7 : ^ 3 «rT ;Tr^ ^r?«rrfT 5 ft% qfl T^fir 1 1 Tmr »raq)t 

!T*rqr fffsRT fqt qrg ffjfj- qr|^ I'Vtrl'Il ‘qtarq yifcRI 
f«R>Rr?r f t qw ^ •t| 1’ itst srfe^ ^eri Tfarr 1 1 f^srfr % 
Ktjj %qf^5r in' ^tcfV 1 1 qiqr ?i5Pr- 

!imq qral siRfy | -i;^ ?r?>T % ^>aV 1 1 w ^ ®pr 

fqqiw !Tr€rqT 42 r*ftTqnftr<Rr m ^fg?: giqi |hfT 1 1 fg«T 
'g'mf ^ fgwF^g f^qr qgr |; — 

(1) %q!3T gq (Orusfcaoea):— ^ gt iffe'yg'y 



qi?r ?rq) qr^ an^ 1 1 
srfy^ ?rrqqrg'!: BsqTqfy 
^ qqi qrstr str^^st 
& gqq ^|gT | ^^r- 

q^r qrf & 1 1 ^rfEiqRnc Jt 
afyq qnft ?mqr ^ 
1 1 

10 qr ?rrq^ ent I 


^Vc mt q^c qsrs §1^ 1 1 gq% qf ^ ^ !TRriqy ^i; qq>q gwr 
1 1 ^qgq Fqarr qarq^ % gnr 1 1 ^qr|w:— ’'fiPn 
qisft ^ ^rft^qr 3 nfq i 


(2) «Bte qq (Insaota);-|qqir gtq qpff ^ fqqTfsra ^|gr| 









qy «qqr. Fq^, q«T ^ ^ 1 1 gg ^ %qq 

eirat I > ^ qra Ir |t #r aftsV qfeqR t ^ 

^ i?qr qT qt aft^ qr# ^T- ^ I ^ Fq? q^r ?r iff 1 1 
gqq % snt qf qrq't anat 1 1 Fsqr aig qaft qr ^ 

1 1 q| ^ qF ^ ^ ^ ^ ^ 



4 srf| gt’Tri ?R5r # 




5r^ iTT^ ’it 1 1 f^^Tvft, 

’#?)■, firfe^qr, ws^, JifiT^# t 

(3) STR^fftST g»f): — S¥ ^e^TT % 317^ ^T 

SHTO Jr 'gt I sfk *p JiTJr^ v^t 1 1 

I^f^^r!fl^ fi^ ^tar 1 1 5fi?r sfr^ sftirafTT irr «nJr 3n% 1 1 faJr 



qi# qnft a§t 1 1 ?n^ arsmcrjr | sk *rftr®Pa’c Jr ?sar qr 
=q5i% ailr 3pg 1 1 ^§w— ’rq^st, fqi5Ffr, 5?aif? i 


(4) gfTiksr ^ (Class Myriopoda ): — m qrr 

qr<k cTJ^r a ^warqn^ iter 
I rrar JT| Rr^, q^?T ?Tt^ 
srk fqirfr 7n»r ^ ^fV te^rfsra 
fter 1 1 p: Jr sTfa aq? 
Jr aaia 1 1 ds^, 
q^ «r'rl site |te 1 1 srfJr Fa^rrsra | ?rk Jt^ famsia ^ 
^q> an^q> % ?rFqrar §#1 ar^- ^al | i laJr ^,^ ^ ?n^ sfk t^aater 
qiar anar |, ag:r|^ — qraa?^ ar ?rrFa i 



atq ^^sjlr: — ^ Far q^ qq; qJraa 5aa'i q:|efV |, Fa^ Jtssa 
qi^ I \ Jr Jr^aa ^aFqraa qar^Jrs qir tja qtek stitoet srqJr Jr ^ 
aarar | aT Fa ar^ qrCTq: qx ^q? a^ ^ aar ^ | FaaJr Jr g^a 
^l?r 1 1 ^ aFaaa^ a^'t | ak araiaT arfa ^ ?it qr^ ate 1 1 ^aqa 
aite a?aia a a:f^ aaara ^aar Faq>Faa q^ar 1 1 teaa a^ at jaf 
aa % FqaFaa q:|efr 1 1 aatiw — ^tear, ate, atte, afia, araaatea, 
IteFaaa arFa « a't a^ after % aaar | a| sat aa ar a^ ^ar aia 
1 1 at atdt |ir a[=a |t^ | a ata a aq^ I > qktr raar at 
ataqFaaT ^ ^at 1 1 



S6 sfTfg apra * 

«5W5PT 5)' spg Hgs *f | 

I, ^ ?5rf«ir!Pr % ^trsr ?rh: | sft ^ israT' 

Jf i<f)- I I qpfl’ txf 

JTrSRTTW fit T|at I, SRJTiT % ?W *f 
srrat 1 1 ft 3rfg?ft ^ % q;^ ^ ^ ^ 

fi f sTR f;i^5rfft 1 1 TFfft ssifsTT !rf3?i ?r St 
^rtspT «!T|w 1 1 F^’cr 

sr^jpr, et !n:^ff, sftfe'J^r qjiilit'i |i#- 

52T7 ml?! ' 


aB gj fitfiq 3pf : — qsT appt ^ itsr fSiffrflifecf ^ gqr | sft ft? 



gq% ^ qjT5r ft feit ft t t ' (1) 

?nit *t«s^ 31 ^ its ^ !it? 

^ I ‘ (2) ^ ¥t !T f^it ?rff*n ^ ?t^ it 

t « (3) fft% 3ftw % feit ft F^it ^ 51^ it 
gqj^^ ^ 1 1 f«r ssFqft ist ^ «f Fqpft ^fer ’Tirr |, sft FjpsrFerF^^r 



|:- 

rtm sF# *ti ^ ^ ^ ^ 
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# ^JTct m • 

1 1 T^ ^r it?n f^ar 1 1 
*r5iqi| I fwq% sra if sr^r ?r ^ hth ^€t x^€\ 1 1 jftsRr %'^5r 
^Tift ^ 5K ^ 5i|V f»r5i?f 1 1 >t^ ^rr^^sr 

?%v?r I, qi^ I I !t^. ^ sfjgiiff ?! qKk 5%5 h % sm 5®PT 
1 ^ qf ^iT 1 1 f ?ir Jr %q5r if 

jn sptg |)%| 5fr Entri- 

j|^ cleJft^ fTO Venfcriole 

qj^TOTli 

sTTifr I ?q% 5Rk q^T 

qrara^ % ?r^frn: 

:;j_ m sirar | aw 

'vrr^f^ g^ ^3jgg I j 

sf^lRf : — wqrn; % ^<ya*ti wstw^ www^ w^^ft % 
^ % WR qfr 1 1 fwqRr ^aRW wawar erw 

qqnf pa ^ar 1 1 la sf^ft qa Jfeqr sffw 1 1 tar ^ qa la# 
arf fa aasaf % awR ifat |, ^ taqTa 1 1 

aq ^?ffr : — ^ir afwqjaK aTa q^ wt^ sfTw ^ta | fwait 





a 



^8 


3ff5 3nf5f 5i»r # 


^ 1 1 g'f5r ?rFg^ W?rff srH f^^fTf^er fTcrr I, ^rfefi p 

sffgqi ^ gsn^ fr^ itcfV I, ^<f i sir&t it ^srr 

^5iT I I ir 5ft ITI «TITOir g-fcT ft iftffT ?fk »T3fp ^tffT | I ^ 
3rfg5fl^3r?f5T?5r^|5ftHtw'^'Hl Swit&| ?ft? ireretfrit 
<n^ 3n^ 1 1 5pT^ qir ?;ir itcrr 1 1- Tm »if?r ^ 

5rfh: ^ ^ f3i=? srrf^ift ^ ^tcft | irl rfr^6r&’>| sfk ?r 
!n% !rl qrr it5rr 1 1 irq f^rir^t ^ 5^ ?t ^'t 3ifqq; 

^rF5iqrf^fft^5ft|,^i^fi!qqr5ft/qqrqer,trfe jrqOT5i5,qri5n5riFq |i 
(q) qnt ^^jt— I5r «f # % ^rqfcr q«ft 1 1 iqqft Fq%q 

qfi^rfq i(q 55q 55ir q^ t F^& ^ qig *f Fqqr^ir q>7& I • 

Ift ^ Ft5b wr it^ I FsrJt qig 
?r5t qist I qq^r ^r^tr qgq 
it 1 5rqq it ^rqr | wtr ^ 
ffiniqr ifqr | i iq% ^’tt^ qq 
cfiqqiq ^«pc Tl^r | wqfq qscrr 
qs5rT qit I I ^ 

1 1 ^pRit ^ q^gw Fq^ 
Ei^ ^T" 1 1 srqat sr^r qrt % qq 

fi qF^ri5r it srT5ft | i qqqq pq v qft^t Jr FqqrFsR itqr | sftr qrqt 

sr^Fsq) *Trq ^Rqq 
ilit I, sTPft qit t ?rT|Fqq 
qfeqt tr qq qi*r | qtq 
^ 51 'qN-qrarr ifer 1 1 
^ qfq 

Iqqjfqq ii" 1 1 qqriw— 
jfR, qqq, q^» 

areit w ?W TO <rrar if 5» ^ 5 t» BT ftri BW ^ I. 

arfk at stiwa ifOT ajai 1 1 a? ^ ^ 

site aiata 1!^ S I ^ ^ 
ir rmftsrq I » ST^ ^ ‘ 





# m ?R5r # 
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m % 5rM ^<3T F^r^fT I pii V ^cet ^ ^ Tferr | 

5 r«TT ^F«ar ?rrf ^?®Rr T|eft 1 1 5 ar'i^iT& 3^: f^JrfefiwcT 

<ftfr ^i»ff ^ ^ »niT I :— - 

(1) wi ^ ?Ef5im’a .—^ ^ ^ sffiirjff % 3ifg?ff ^ 
g% gt I ?ik 
^r ^TNSiir ift ^wnr rriV 

T|5rr 1 1 ?rf5t ?r fk?- 
"^^RTT I g«rr ^ ?n% ^ 

?n^ tt 55r!Tt ?r pr 
1 1 ?rrfjF 5 iirr 

Jr q-fiT 3rr^ ^ ^ ap^ I aft 



'«qi iftsl’ 3fk 
i? z fZK' 5i5n% 1 1 



cRThT* 


gsp-feeS »ft5l (duck'bniBd mole) 


(2) grlr : — 

5*r 5r=PK % ajT^ strfqw^ sJrFc^r 
^ Jr <n^ an^ I 1 

f S5 ^5r »r>tf«3T Jf | 

5r«rr ^rjrjj ?i^?«rT Jr it 5Tf)T ?r 
f^ar 1 5rsrT m?T % ^ q^ 
qq) gf i:rq? 4afV f^& qR^fqq«q 
q?^ I, ^ Fai^ arr^ 1 1 ??r 
% ^nqr qrr aerq itOT | farg^ ^qr 
f f at^rrqnc ^ q)^ Tfcrr |, ?atJr 
qf ^qrfarq gt anqi 1 1 


(3' qiar qt?r acHanqt ;— ffi% q^ juf wq^r ^ qqr g)?) 1 1 
iqqiT grqaq qq%q if la-jj t tjqf qrar STTT it^T 1 1 qiar % fm 
q^r mqr % qr^k ^ vff^ mfq siesr qr^ | ^ Fqqrfaicr i)^ 

'K ff qafr qi^^ ?rr5rr 1 1 srFqqriqr ^ wqf f^fgar ai?^ qq Jr 1 1 

gT H T w i ^ irgq 

1 . qjT?^ % qqr srg^ arqrqr | ? qq qq qjffqiqqr ^ ? 

2. qRsftqfqr ^ fqfqar qqq^ ^ qq qqrf^iqr qqfq qf? 1 

3. “qiq qrr^lsr” q^f % qqw qq qrr q qqifqqj q^^ qk 1 





STr^sT" far# !rF«r57 ^ |jt 'rftf^ |, ^srr ^ ^ ^ 
1 ^ ^rfTtrr | % *rf!«r ^ftarjr % f^frr nf^tn-w jrffsrr f#T5r ?r, 
f#r qi^l" % ^Vcr'fff ft? ?f ?r?, 7?ff ft'^rr ?r5 % ft?? ?t 

5iife? t sfrar I, • ^ >Tft:ft?F? ^ ^rif ^ fsrfPrqr gfte ?r ^rejnr? 
?r?3 1 1 

sn^p? IT tT>r> ??)' ?rwr ^ ft? ?8^T ?r awr ^iV sft^ 

ft?rr^?m % "'t? ’jarfr** ” rfr? ^ar ?t 1 1 

?r^ ^ l?r Ir ??r at ?«f fat ft?R-?T^i ^'T srFaii^ ftm 
ar, s/t^ aa% a®? at afr ?rf? aft" ^ 'Ka??at<r a??? 2000 
at? a«F fat Faarf-arf r w afaw? ttffr W ' ai^nr ^ at ai 
aia at aiat arat at ftr arg ^ ar’ft at aia ftaara |, aa^t aig 
arr i^ar araaa?? a"? ?|t aaair ^riar ar i 

apaaa. aftat ar^ a^ 1626 fo ^ Jtat ( Mayow ) ^ af ft® 

ar# % sma f# ftr aig a^ar aar*? agt 1 1 ag 1772 f » ^ a?? 

srat? ftft # ata arg *t aatfa-arf-araarfa ar ftaaata afarfa 55fa ^ 
a^ 1666 io ?t 5 arfaa ftrari arg % ftaa ^ a^-agt araarr^ sn*? 
tn# arr «f a ^atfaq ^t 1 1 aat arj ^ aiaataa % afta?? ^ star-^ta 

saiaar at j . sa *, 

ai at aia aatarfa awt I, Fa aa% aa snafi ^ata^liaa 
t? ^ ^ I. at aig t ^a-aff-araaffa at arar aa lara 1 5f»a 
wa itat I, wta m ?ara ftaaat |, at a§ arar asaf^ aa lar? t ^ 
at % 5 raaa §t arat 1 1 aa: aa lat ^ara at, at at^ 4^ at, m 
aa^ata Faanaft atf^at^ ^ftiaa: la Fatiaa g#?r€ 

faarg^?HaFa5ft|l§tattJaF|lr fa a^ ^paia-ftata 

ar F?r aig atf# I, aaar f§! aat tpr ftarff » aa la FapaFaFaa ^iw 
% ftniaaga^ ^ a# I Fa aig Faanr I, atfta aft i 



t 




* «f' 61 

^ftr«Rsr| 

I (1) irfe ^ ^ ^?r !rr^^ tc sfk fqppjf ?rT«rawr 
stitj, gt q| sq qq wrtI 1 1 qfe 5€ sq ^ wT 

ffw spT w 1^ qFq^r qrqr ^ qf^ 'qi^F | 
qsRT^ I 

(2) qfq p qiql- ^ frj qft qt?!^ w qq?q fw sir cit srrqg^ 
«rl% perl' |, qrijtqq qR i 

(3) qfq gqpcT !inn?r ^ snq^fVsrq ?ftq qft fqerRT sqm 
'. ?ft q 5rF^ sipj I, ^ sTfcq ^ \ ?rlT q| fq«rqf qrg % serr itm | \ 
i qq qiqiqffRi jftrqqi qq^ I, at qifti; qrr ?nqR-sRR ^ 1 1 

i (’4) ¥|qx (Dewar; qiq % eitF^ ^ qrf qpt sst qrfTpqrnflr 
" frq^Jq % qqrq % snqq'tqq q!> ?f5iq qjq^ qsr sqR qr i 
! ( 5 ) qftf ^«n q>Fqqi ^iqatqq ?r|-q ffTIftqq qsT ITcf q^t I, 

; fqq^ ^ q?q qT5 Jf fqgflH sr^qig % WpR fqqqJK qtfqq? qqT& ft I 

qF^F?qrqqlf qfr sqqq fr HJ fq^qqp^ qf|T ^T qqRT 

I I Pp qi5 fq«r<!r |, qUqqr qft i p % spftjft g rqr Fes g?rr | 

1 qi?5l5R qiqqq 70% gFs iiot I \ snq^sR 21% +q;Rq-qR 
; O’O 3% ^q q% gq iRir % qjqV ^ inq, FqF^wq n# ?fhc 

1, wF^sfrlq q^qriqrg gf^j jfjcg g.qj ?r 35% qr% fq 

:i {q?iqpiit%| i ^ ^ 

' ^ qt? fq«r% Jqrqqq qR % gq 5%q |, szffjjqt gq 3?(q 

:, t, Fq^ 1 1 Pp 35pg.-i^ ^ 

qw 6 Fqsqlfqe^ 31 ^ qfqqr g?iq erq> qtfwer |, 

j qq- q^arcf^ff qit qq % g;q^ ^ %% % 

! ^ qig qqqr qiq^Nq qrr %qq ftqr | 1 sqt-siff 3?R 3n% |, 

■ ^ ^ ^RsEq qiq ftqr ^ qrai 1 1 qgr qq> fqr tf^sRq ^ 

( ( Pioeard ) qrq % aqFqq srt qqqrq q^q ( Stratosphere ) 

{ d^qr 6 jfhi qsRT 10 Fqj^fRts^ %, aq^ qrqt I, qq 
' XqgRT qrq Fqrqr qqr qr ? 

> qig ^ l^SS qgt4 I y ^yg I f^ ^yy^ ^pr ^gy I, 
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# # 


smhi:— ^ % wTst stt:? 3^% g'l r slr^ ts^ ^rffy 

^ ^ 5niT^^ ^ ^ ipgrsRr i !r *f i^rr r Pb^c 

?rg5R p' ^ fji^ 5n% tft, Pr ^rfggrff i sm ftr 
sft? g’hnO' 9»rffr t, Rfg gi^t ^ ^ ^ig *rf^ 

«R ^ncl' || «?!■, p stFsrt 1 1 

*r§ at m gtr^ §'t ^ arg aa ?r5?ft 1 1 ?ia. gr ^ aig 
% ^ p sfrar t, at aa^ G5t «rH ^ ^<a'aT t 



TOT 1 1 a| awnr g^^aa r itat 1 1 agr a^r Pp ag^ ^ 

fTO^ aig ^ aaia r3 ftratar^a srfaaa it arar 1 1 
afa aaRT aiT |a to gtt Tg) lait afhc r aia ^ar 
I, at a| TO*P^ *n^' ftar f^r ai aara anaa a'ta iiNt 

^ ^Jt'aaraT fir ^af-^ ^ I 

^it I . aaa itar I. rar iff afg f^raa^t ^'aif ttp f^aa I > 
^mmaTOarir^aiGraaalOOOjfta 3;R a^f ftaa t 

PffiWKOTt'i'tellW'iWI * T^WI” s«" 

TOI I > 
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^Tirr «it fe ^5 3 ft |jr ?r ^ |, 3^ 

TOfr-¥Tf-?nwrf^ ^1" fV ^rwr itcfV 1 1 sr? fsRrrsi^ If 

at aga ft sn^ft 1 1 'f^fg snot at aiWR ^ !» 

JTf 5r#*T-ai?-!rraar?a asjft ?ift agt ? ara JTf | f% ^ 'rat f tt 
<Kr^ ^fft^tPsa |, 5 a waa-arf-sriwr^a ^ afur ^ IP ^ 
af raar ^ strt atPr^ aar sraar | ?ft?: araataa fe’C araa gar ^t ^ ^ 
aiat 1 1 w: ?i57ra a^at aa fat aar agar ^ 1 

at?i 3 T* — afatt aij ait aar afa aaaa arar ar, fa aa 
faaaa 5 #^ ajf aafft |, f% aif faarfir |, Taa^f 78% ai^gtaa 21 % 
araataa, 0*03 afiraa ^raa-arl-araarsa, sfk aa a% |a aia 
ar^t ¥t ara, faf^sa. aa at^ fa % ^<ir afra^a 1 1 aif f ^ aara |, 
jft^ aaiat ^ ara ftar ft |, fa ^Fraff & arf aara at araat 1 1 af 
aara fssataa a^ ?Rafa« ftar 1 1 ai^ % 766 facftataf % 5 a«T art 
‘ aarRifa* aara arar arar 1 1 a^J^ sjft-sat 3 ?n: ai^ 1 1 cat-fat af 
aaia aa ftar arar 1 1 affar ?f fitat t ara faar |, ft? faaat aif 
aarf Jf |, aa% fa ara ar arar aaaa \ fafftatef aa ft atPaa 1 1 


—5 ftWTRna 5RFT t— 

1. af ara fai af aa& I, fa arg fa faanr |, atfaa aft ? 

2. atf % aasa % faaa ^ ara aar aral | ? afafarf fafaf 1 

3. fa ata aar aaar araaW afar faar a^ |, af?g af aara 
aat a|t ft wi^ i 





( wlScr O: O 2 16. ) 

q?rPr ^ ^ M ?rrf etsTfT ^r TTt»r 21%|>|tcrr I.'r? 

S®^ % ?S 'TT STTca' 51% 55^ % % 5f ?r^ !ifq5> | I 5lPrq> % ^ 
% 515% 55T qrq 5T% ?J%q;> q^iaf q^Fqqr | i ^(55 !fk 

q5T«ff % ftTgrr ^ qipq 5 ) 57 1 1 5T^ % 5t qr^T 
^ F^q% qft% % aq?: ^qf qrr Fqqirq ^ strtt 1 1 qf a^q 70% 
% qnnPT % Faqrara q^ar 1 1 

wfa^ 

qsrfq qi at 5 515 % 21 % fasma gtar 1 1 qqjg 
qta Tmlqr^ sr^nr aiq ( Laboisiar ) ^ q^qiin' % prr qr 1 ' 
^ qa qit 551 % qrr w'q a^( 1771-1772 qa# Mslpq 5rl% (Carl 
Wilbelum Soheele) ?ik aqfl % qq^eik qkqj qte% (Joseph 
Priestley)[1774] ?> 1 1 la %k> ^ ?a qa qil qr^ % arq snqw ^ 
qq ?q% aqr qfqq; % q ^qqlq srf aHaifa qft »inf qiq% ?ftq 
qfft Thnf qrq% qt^a f%qr qr 1 qq^ qq srakarar # qak % faq qft- 
ftrqq qal^ (KOIO 3 ) araar q|a qqqt»rt Faq flar 1 1 

sqqarfqqr qiar % qi^a % faq af a^q qij qi^ sqt^ ar 
ak aa% % qrqalaq qa qiBqtqrw q>^ aFa fw aiar 1 1 la aqq^ 
aqqq 99’6 aTaaa aiqa'laa ara qrq; al araT 1 1 qaft % Fqaa 
• Fqq%qqj ^ft aiqataq ak ^rq^aa arar 1 1 q7?5 snqtftaa a^a 
q5V q| fqfq.a a rfaa ^qqia ^ 1 1 aal-qral' alJaqq qq-snqarqa 
(NaaOa) qaft aV aRrFaiqr ^ a't fq^aFaFaa arftqj^^ agaRai 
a^q aiar faai arai 1 1 

2Naa02+2Ha0=4Na0H-i-08 

srqtq arar % ^ar Fa qf^ qarar, qftFaqq qaka & aiar qn% 

1 1 qa aiq % feq qt^Faaa qaka % aaaq aaia arqaa qqqla-qk 
aRaiqa (MnOa) q^ faatq?^ qa faaqj aar^ qfr 1 1 akFaaq 

tfl* ^ »h:i 





66 

!T|t ^cT, ms{T^ 4>r^ft5r-^-?rRmi5' 

5?j fitr* gt?fT I, '^^TT fir qfi^ qftfiriR ^jirjf Jr g?nm , 
5rr 1 1 wrsRffirrr at qftfiraJT Jr ^ mat |, q^?g fa 4afflra 
arl-arfaif? % faart Jr 'ft^aaa fat^s finw ansEa ^ a’^jpjf 
arsrafira t ^ Jr aaa itar 1 1 aFarswr % 'Raia ^a-aif-arfaTfa 
®ft SFT aft area ^ar 1 1 

2K0103+(MnO,)=2KGl+(Mn02)+302 

|f, a«ft flaafir ar^ arrorfa (MnOa) % ai^ Jr aarar 
ar I fa atPra: aft a^raar Jr »ftJfiraa aafis Jr af a ^aaar ^ ataaVaa 
sn*^ aft ar aar^ 1 1 faar fa% faj agfiar iTcft 1 1 faT aana: afi 
Jrra; aar |ar at| arr a^ aar ^ at aa a^T aaar, araT % ^ 
aft fi; ara aaar ^ fan fat smx. aawfa ^ aaift aaa afi Taara 
ar^ an fr ^ Jtaft Jr ak aa ^raaitj fTJr ga aV gtf^aa afiafita 
afr ir^ I faara % =i;ft Jr ag a?ra acaa gt aiar |, at^ , faara Jr aft| 
afia^a agt gtar i fa aaaa: ga aar ftaft |, fir fei aaia araraFaa 
fipa^ ft agra^ at gtft |, a^ atar ’^a ft aaaft aaft aasa ft aftf 
afe^fa agt gtar i ^ aara aft fiiftt wafaar farar ft 5a aarR ifta 
at a, a^fg aaft aaft aasa ft fttf aftaaa a gT, acftaar ar^ 1 1 

fa fta aft aarft ft faq aaata; Prafr aft t?ar arft aaa aft aaT 



ft aaftar Paa ft apK ■5:!ir asa a\a fiiai aiar | ?{k faft ara aa 
aiT aa fita ^ift I, firaft fir f a aa ft gfft aa a«aaa firar ar aft i 
staTa — r?ar art arra ftt aw aaft arr ara aar ft aft i aa 
faft 5 f at Faarta aaft gaa aa^ aaift i faaaa aaft arr gatr ara aa 



cr^ qg^ffr | irgsiff^ ^ ^ ^ 

jhr STF^ sr^iR ^ ^ ftr str ii- gi^ srr ?r% i stjt 

5 1 skjjt % ?i??^ ^tsiT !rr«iwip 1 1 

siRiftsffr % g?ir 

g^- - sn^sR tjip g-gfl^T sih: w 1 1 

^ ^g ?r 3pT^ 1 1 JI? 7nfr ir ^fcT «ikl ^ g 5r«ft 1 1 20 

^rerr^r q^ JOO ^ qr^ 3 sr wq^rl^q qft fq^Tg- 

qR S^err 1 1 qrff^ ^ |f srRffl^q q^ ^ qigT % sfi-^ ?r sft fir 

*r5iq5^ % SRT ?qT^t^gT?r qr^ |, sfl'gq fJpif?: 1 1 gfg 55 snq^qrq 
^ fii t)" ^qq ?rqr qfq crl srrg, ^ ip>f |rPr qgl ^cft, qr^ grrsrqr 
erqr iq' jfq ^ qiff f5r<5 grr% ^ ^ qqrqqr gf? gtat |, q^f qg; 

fqr gcg ql sfral 1 1 

qimqPiqf g^ff. — sriq^qq qcqFqqr-fipnqfter t 1 

SPTtq — qqj j?q arr^ ^ p-q^ |f rerqgfy ^ ^ | qq % qrq^ 

Jf 5fi^ it mq ^^t fqy qi ^aft % ara^ antqt 1 

2. qiqqltaR ^ ^ qt |q qqf»rqanT% araqt qtqq# 

ff qt q^qq qiqq q^ 5nq^ qr# t qrq ^^5t fqr qtqqq’t qq qq 

qqit qrqqtqq ti ^ ^ qiqqriq 

it% % qRqr qr^ 1 1 

3. ijqr qgapT qrqq Jt qt^ qt qi^ TqqR J?q> ^ter qr gq^sr 

qt% qq q q it ' cq q?r ^ W’q’^’rq qit qjrqqjkq qfgq qiqqtqq % 
qq qR ^ qiq qR aq^ ^ sqr 1 1 qrq l^’t it qqq qqqi^ 

qnqqi'kq q|q 5tq qqnqr % qrq qa^ antqr 1 

qfqq>, qft«^ qr(q % qrq «ft qf qqtq f^r qr qqiqr |, qfe 
qtfqqq qqqr Jpi^fqqq % qR qqr q>^ qrqqtaR % qt ^ anr ft 
srfqas fw qrq qt ?f it aqr qaq qrg qt qrq^arq ^ qq& |q 
fq»qT| ^ 1 1 qtir qq» snqqtqq ^ qqqr 1 1 

4. qqr qq^ ^ qt| % qr^ ^ >Rq q?^ q^^qq? % W ^ ' 

qrq ^ qT^ ^ ”1^ qq qf I ^ qr^ qr anft qaqq qt qqRR , 

qrqqmtqq^qqsriT^, fqq^ qt it p; qrqt qr qiq it, qrq q 1 
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% 5f5r^ % Jr nr ^a^fr 

srrft^r i 

sfTTOt^!! % — sp»r'r-s[i?fV irgraft ^ fa^T ^rri | 

( Tr^ Jr ^ er^ ^ ^ ^ ^ ^ 3r|f ^rntsl- Jirfe. 

5r T.t it, *rT srfJi ^?ft ^r^^ir Jr ) ^ snw'tarfr aftft ?ft ^Ji^rf 
ft-fsT^ ^7% jft^r^ % ^T ^ ff^JT ?^?ft«B5fT?r % f^ri; ’mWt 
fire it^ft 1 1 iT^stsTJT ir«T^ qetfa^ fT TO % m fi?5r^7 srirotTO aft 
5ft ^ I, TO^ 5n<T5iiJT warrrr ?rf^ psj | ftr to at ^ 5ftt spt dt^- 
=?R f=? dtdt =?r?7 ^ ^ra FaJir sttcTT | i dat Jr aifTO ?rTf^ 

TOr^ % fai? aiTOtTO 3TO1K ^ at ardt 1 1 

faa !PT aadt % ara faa^ arTOtaa dtfir^ aaidt |, a;% 
arcana aiJr 1 1 Itow to% a^rta Jr qaar i a| to m dt 
aarata itdt |, aT^g at atPra? aad |, ^ arsfta, arfta at? 
aarata *ft itd 1 1 faqrr aaf^ atJr ?ftt Ftot aar 1 1 

ftrdt-^at araar^a ^t aro a'7% atfaaa tnc-aTTOTsa ( Na^ 
Oa ) at aa Jr srFafiBar SRr ar araataa njs fss atPra at aw a^ 
sJr srro Faar ar aaar 1 1 aatrorar Jr wJr aftfaro aafe at aw 
a7 aarai arar 1 1 #aata ar| aiTOTw Faar ^ Jr ai aia aFaa 
gFaaraaa it. arai 1 1 aif aadta rrf aiaaiw at aciw a^ 1 1 
a^a'w ^ WT*? itt I at wrrafaa fisan?’ aadt i.aaF?aFa ara 
& afro ^Faaraaa afidwFaaf ^ tow a^’ i, Faarat MY aarf^ a^ 
aaar dasa saf ar wt Tiar i i 

laJr qara at ^ Jt aat 1 1 ai faroa % aFa aardta itdt I 
q^ TO% atfaa awta, ar^ta at7 aaidta dtat tot'c % itJr | i 

aiaataa, irsalaa aaar i^atdtata aaf at airaar Jr af a sar 
arqaa snar a?^ Jr aqafat Fas itdt |, aa. dtir arat aaar aro 
aart % ara Jr ardt 1 1 afro wr at^ ^ ara % faa dt ara ardt | i 

«r«TT5na sRa 

1. srataarar t araataa aai^ dt FaFa FaFai^ at7 to% jaft 
ar aria dt atFaa i 

2. WTdlps^ara d araataa aa aar agara | ? 



' OTT EnTRT 5fr^ 5^U> ^r ^t^pr, ?Tr??:t5r^ ^ : 
jRrPr sfT^ ^ ?rpf*ft5rfr ?fh ^?r-sif-?rnrtfr?^ srri?, fft 

51'tr tr?nf*T sror |, frrsst^? §7 frrejftaffr 1 1 *>^5 inTtr^rrar ^ 
sr^Ti^ ^ fsrFsr Fn?r 1 1 

^ f S5 srRrFaiTrq^ w f£^Ff«§i?;r 1 1 irf? 

% Jr Jrr^f'z ^r ^ftfr ^^rr arfji, at tt ?r?^q 

qr7 !Rjr it srrar |, sft’c ^rtr^w frr^fs ^ar 1 1 

Na Cl 4- Ag NOa =Ag 01 4-Na NOg 
mwT ^ *rt€ Jr Iftjnr qertn?^ ar#, at ^wa a^^a: 

q;T !ra^rq «raa |t ^aar, ?rtT aita^ aat^r^a a%ar i ^ 

Ou SOi+Ba 01a=BaS04+0u Cl^ 
itfV aqiR ¥1 '?q> aRTFspar F3i% Fsa>(a^a ar^ |, ar^jraa aai^ 
^ gqaM Fas |tat 1 1 5 a aFaFspar % Faa ataia^ ak atFaaa alisr^a 
qir aqata mx% 1 1 afa atFaaa sraar qkFaaa arifiia art tar Far aratt 
q|«r n# awria t aarar aar |, aw lt>ar aia, al aat t snaaka 
Faaraat |, tk tT aar j^Prt aaar |, a?r al^aa ar Irtfeaa ar^^na 
ai^ 1 1 |r ^ atFsaa ar^ai^a ®rk ataia^ % ^ ‘r^ 

fs^fa^5?a ir sralfaaa aisar^a tit atfwa asfttria aa arar 1 1 

NH 4 01+Na N 03 =Na Ol-l^NH^ NO 

qatFaaa aattrw+atfeaa af5?r5ff=aaa+wll^^’T ' 

ara^a at aatFaaa arferfE Fa^Faa |t at ar5?taa tk 

aiat aai^ t aat itar 1 1 

t’ — 

NH 4 N 0 a= 2 Ha 0 +Na 

5 a saat Pffa Faa ^ a^art aarta ^ atarat att ^Faaa 
ar5zi55 ^ FaFaaata fr ara Faar arar 1 1 aw at at aa 
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f^5fV I, 1 1 arsr stiift ^ JTf^ 

oragtp jRT 3fr^ *!■ 'K »rT^ ^ cj^fwsr srr^t |, 



'inft snjft ^ 5n 5(Rrr 1 1 f^r ^\x ir^r ^ ^ ^ 

ppf *i!T siaRpT ftnn srrar 1 1 


q T izt^w % pr 

^ ^ xxf^, ’Tfwfk ihft 1 1 qpfV % 5TOf#5ni % 

^ 15pRft5r 1 1 ^ g> it ft ffil’ ?Rr^, wtFq? ?r?r ^ ’ 

Ht?r % ^TFT sn^jft wi?ir t, fq^ «ft ??r?r irf^ qstf srnsft pS' 
fipijf 5 ft fj^ Ir !ra^ ?nq 5 ft^ % ^nrra’ % qron *rc 

anar 1 1 !T ^ fTR^taifr aRRft I, sftq; fr St xi^jm ft^ 1 1 
^reaarJr ?rT?itai!T'% sr^g fiKnflH ftftl, ai^sniftanr 
fqfsr ?r jftPRT I, ^ ?q itfqqft # RjaiRftarenr ?rr5?t^ q?t iw 
ftJRfT^ qf^reqqf q^l I 

st!fl*r:— i?qr iniflaR %-qi^ TO ajK it TOtTT pT itq^^JiH' q>r 
gn; » inq Fq? % am; ^ an^ % gm ft ' ipt^PinPT % qT| if 
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• 5r5rf|- ?r aft sncg- it sft, | vr^ 5rR vft ^ar 

?rrR|r i ’ 

^ 5r»PtftrJnT % SR ^ 35'% aFr?R qr aR^tara ^ Prsr ^ 
aqr qtPr? aaiar i aRjt^a % i?f gar ^ #?qR ^ ?r^ warar aar i 
srfq aar gi? fiqnncq? i i 

arsftara % OTata;— -ff^ Ma ^r ffatraar Jrarrqaw 
!r?irf^ aq#T F?ar ^nar. 1 1 at^ arqr Jt ^ar^ % a^at % «ft ^ 
srirft |, ?ftt aiqaw ^ saairq an^ qnfata:^ Jr wt Fra* 
' 5«rR % arfitara aa 1 1 

aT5?>aa % as?.— asrPr aig ^T" aata anstara Fafaaar ^ st^ it^t 
I, q^ aatf^ sraaar Jt af ^at aftq? aqjftqt I, fqr Fqqr 
aaa itar i sr#q? sriR % aftfro snfarat a^t ai| ^ qaarfe it, 
sraar afta, snam aa 1 1 ^-qt^ ^ ani'sa % aa *t agar ^ 
^It ft’faa atPRi ^ ^aar qR& f i aa atfaqft qa aqata qR ^taar<t 
siqfft aTC 5 tvqa ^ anaqaqrai ^ jfa q>^ 1 1 aftaaRt ^ aar-ga snfa 



pmt, I >ii^ ^ «™fW> » ^** 


# frr^spT « 


7.1 


fJT 5f5r iftPnr ^ ^ fg^nrni ^ar 1 1 ps ig?f t sni atg 
^fa5ftJr ftan^iT I, t ^fo rr ^airaar l-pR arijaai? 
qftfilfa s«at Jr ^rrar 1 1 faiaJf as?:, aar, f a, 

ate arfe t??i sr>r % t^stfw at srafT aaf Jf wia ^ ^ ^ Jf 
ir aig ^ ar^aa ??r aiar ^ anfsa t af^fiira a?: ^ |, at fe_ 
fa aqjft^ fas | r sn^aa aaa Jr fafajff Jr 

arfsta?? ^ aaat»fV atfa^ Jr aftfisa aa ata a*«m Tfr 1 1 ^ 
sat^ ^a ^ I, Fa a^ ?5a aa ar |, at Fa aaar aaa Jr aaar ar 
?ir 1 1 FqsiJr ^ssarf^aJTFaal-aiaa arar ^ araar i 

araa:— fa! aaaff % arqa Jf faa at a^r aa# ^ ^ 

at fef-fa=%a ( Donble Decomposition ) agcT | i fa srar? al 
srteFaarat Jf aa ^ aaar ata Jr FaaJT % at aft fJafaaf % afjni 
aa faaar Jr aTa ar ar? aarjj ^ a^ 1 1 

aifjiaa aai% ^ la't sraR ftf -Fa^^saa # airaar Jr atftaa ar 
«iteFaaa arf^tfs ffft aatf^ aaUrfa ^ aai?: afaFaar era t^faaa 
aiffTfs snra ^ 1 1 fa aatfaaa aif^rfs % ^ ata at aa a?a 
Faar aiar |, at aata g^af % a?aT?| aat^ gifftaa aiaataa at arara 
faa af aa aarJr 1 1 Jra aa't aifstaa aa stajt Jr a^a a? aa aiff 
Jr i^aFaa ^ aia't 1 1 

af ^|ta, ava^, fara^, aar^fta 4a a4ai faftaa ^ 1 1 
aft ’fa a?a %a aaar far Jra4ftraa ar ar? fa aa Jr a^ qa aa arc 
Jr Jr arar ara, at aaa't at at? aft at aara it ai^ |, q?!f fei aaa 
aaaffaaariar ar sr^ta iter 1 1 

af aa faaa aacar Jt faaat afaa lnF>»a iftt atfta aacar 
4 agift it aFaa F?6arata i^ |, aa: fa% atfta ap aqatift Fas 
ift 1 1 ftar fa atFaart aa ataa aaa ait itar i fit % iftfaif Jf 
acarFaai F^ai^ita fta it it% 1 1 ff! !Fa arfstaa % atfaar Faaateqrf 
4 aqaiat Fas ift 1 1 

frraiRjR SRS 

1. feqj ft’^a ^ sna aar aaa^ | ? aarpar 4qi? aaar^ i - 

2, aif^aa a^ Jr ara ^ aaaft | ? aarsp? aaas^ I 
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# ^iT#?r ?r«rr ^i#fr # 


s!tl;i-sif-!n«fmfs % gjjr :— 

^ TO ^ 5 ^ ^ | 5 ^rjft 3 T ?rT |>m' I sftT toTt ^ 
*iTOr ^ »rf^ sr?ftcr ^fft, ^rfTO ^rm Jr Jr 4r 
TO ^ 5 n^ 1 1 toFt ^ 3 r|^ at sr^ a^ ^rg % sraR 

% ^rw ^ r?TO srn^ ?ifrsitr JT^aftsTFa trjrti aiTO«ft^ 
*n^ ^ qraT ^ f 5 r arrcfV 1 1 to ^ FTOil^fjTO JRTa ift’ :— 
gar <R^ afpr^r ^ arr anfr ^ sft^ aaJT Jr JT aa aarFaa ftt 
^ I am it#r far aiat ifFmr it aar i aa ark saifia |1% t, TO aK 
aira ft? gFaaiaa Jr | 5 aa aaai Faata it aar i 
^ ai^ aiJr TOf sRfta it% aar i JrfaFvpar to aarnc | :— 

Oa 0H)2 2 GOa Oa (HGOs)^ (gaaaita #fkraa art 
a!T^% ) I a| aifft m arr=aa Jr pr^arift anst^ to |, Faaair agja anT 
faraa aar 1 1 to araV at afa aar# at Pr fTaar ft arar | sfta gar 


a^ ar aaia ar% as arar 1 1 

ga afaaa Jr atJr I^to aa ata a, aaJr Jr a? aa 
aaiFia ancar arx^a sp?, ara tat far ar^ JT at ark aa^a a^T ifar 
ar-g aia t af rfTar I’a Fa^fa ara ^ aiT iterr, ax?g at afr 

aa ai TO w^afa 1 1 


^lar, ^aaf ar it aiar | ' 



TO arr Jr aarff ft 
ataaaT ar% aar a i afaa^ aaaT 
aa TO^ TO ar;: Jr Faat 
, Vaa-aif-aiaaiTO aft fT, TO 
;{taaar % sar TO aai^ arro- 
aif-atwTTO aiat ar sra^a ar- 

alr Fa ^ sa aa^ll «rrT 

fa afarot gawr aarRoa 

arot I Fa ai aa aig t art 
! fTaVI, a ?aag aaar I ak a 

aat Jr afraa it^ I • 

aaPr ararror araaa ^ 
aat aiJr aaia TO aa Jr fa art 



I, a;'% 5rrr?pr tk w^r ^ ?ft 

51^ I ^y#fr'3Tf-!rr^f3' ^r *t^fer¥ ^ srRrr 1 1. . 

^i^fT-sTW-^irra^rr^s' I" -^r w srrc cf 5ik , ip^ 
^->nRr ^ I ^ ^rar gs^T.-rft ftJTT » . sra- i?r »Nr 
STR Jr ^fTcrr |5IT , ^- 

Err^ ?r , ^ I srrT 
F^ ETTC sr^RTT TfT, sftK 
sr^fFr IT? EfK ^T5 Jr 
ETife Tm ^r, «i^ an^ ^ 
aft ^ tR xm i^Jr 
spitr ^ flt |tr I, 5fk 
ariT % 'iPEff Jr ^ ^Jr- 
^ilr ^ ^ F^^rt ^ 1 1 
5rfSF?P!rr ??t st^r gTcfV | •— 

COa+2Mg=MgO+0 

w;ra?i-3R-wWT?s % 

^"rn; — ?fr?frfJr^ Jr 

^|4'T-s' 1 l't« ?T Ef^’Jr 

sri^^Tifk snF^ 

% ^?rr I ' JTf »rEr 3rr>r % En^fff JT ?ifr Fes |VEfV 1 1 
q>i^-^?-?rRErrp' qtt fr cRiar q^ sq ^ anst |, wk qfrsr it seTet ^ 
arrEft 1 1 fET qFEF^qfET ^ lErqrr Errqsifq qrr'B'V ^r |, sra sir g;<&Tr 
qtqi ^ % aqqgr< 1 1 iJT ^Tffr Fqaft JT ^feqq qrrqf^? qftE: ^ 
(Lead white) qqi% srrf? % qrnr ^ Farqr ariar 1 1 wfFq^ Erqq 
% fs q«r q>r q'qqhr 'sad % ^^efnir ^ F?r5 |?rrt i 

qf |5q! (qt f’l qrafT qt^ar) ^ q% gtj qq qjt PrqR qR 

f arr q, Eft ^ ^qr ^ q^T ! qfe qrq qR qn;, etT ijq? 

ar^ qqrq ^Fmq qaftEi^q q| ^r |, q> gq. qrg ^ ^qq eiiedt qR 
qq qq arrar 1 1 ^ qqrqf qit #^arqq qafrERq ^ arqiq qig qrFq^ afTqar 
qfqr qR% ^ arqq ir?r t. ^ns'' Err-qi^ (Hygroscopic) qJir qrqr 1 1 
atRtqi;— snu^anq qrg Jr qnqafTafq q^air qR qi^-qiw-TORrreq 
qr|^ Fqqrrai^ 1 1 qri^q ^ qqrql % ^ qT q^ sFqFseqr ^T- 
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f<rf?f5r#T^t?Tn'»n^,qn',?nF5^ ^5Wt ?fhc^TEpfh? 

Jf-^r ^ STR ^TT 1 q'lSf.^ ’fST ^ ^ ^ 

3Rr ^ ?rwrT^ |, ira': f{i% TR^r^ jtht ^ ^ w 
spM % !37!lk ^rwr fkr \ HldfiMi ffrRTf%fe?r ^ : — , 

2in+HaS0=ZnS04+H3. 

^iSfRPT % g??!— ^ !r^!!rr ilr ^>r ’NH «fk 
I^T.Jhr iti'l I fsra.sr^ !i?ft,3s«rT gerrr?^ ^rf ^ 

|, ?fk JRTfT «r| 3iFl-5ft ^Tf ^'t I, ^ 3fNw ^ snsra-^ ^ ?Rni«r 

flV t> 5 fl- 1, ^ fr ITT# ?rTOV^!T % ^ ^rw ^ 

iifW ^I I I I, SRTF^ ^ ' 





* irff rsfjf * 


% 


Jr fesn? liiftspi % HNrr 

5R aroraV ft ^ I Wt 

fsF *frjr?^ p; irf , ,5fk >r?r ^ 

I, eft ifspt et sri^sr ^ vf’ft i ‘fl’rg# 
sfjwrar#, fqiT 3i?reft || 

5T5^fT ^ STerat |t 5ft I" W *ftir?eft % 
^ 5^: ^ sriccf I 

1- ^ «iT5ft (srif ?r *r^ jr^r ^ik 
'r) in^sTJT wn TO 5TR T# m ^ 
|[?rt iRr TO't wrer ^ 

«fR Sfit !lt%, ^ ^ 3IR ^ g?TT ^ I 
“m 35T ^"Vit ^ w’l f%gt 5ft % qra- I TOr% €f sror^ ^r fTOSte ^ 
?tsT ft»n 1 5t % gi«r Tto^'c fTOfite? Prernr TOreft 1 1 

3. gqdi snr>r % 5rmg ^t pr ^5ft to stk q^ ^i^stro ^t 

TO afR # sitr TO %TO q[^ 5R TO? ?, 

Fto^ ^Tf^TO grari to fft% afk ^ Errati 

^ arrq i ?tfft qft TOrr-TOq 5ft % 

TOT Jr aji^ I TO 3’R ^rJf arr^ qft TO2T ft 

t^TT, !rtq ftf ?ft% TOt fVyJf qf^ 

|ii[rrTO sft, toJT qftf srft |m 

arc ^ -Tg STR % q'§^ «ft, fqiwte 

fTrr 1 5io: qfi ^ I fqj iR^tro to ^ Jr 
l^Tf fteft 1 1 

( Cavendish 3 tot % sjrfg; ^ 
fq^ wq ^ F^^nir an, % aftfr snfe ftwiqftfe % ^ipt 

|5jr ^fro 3Rat qft srTeraiirr Jt sri=5r fteft |, to qrat tot^ Jr 
^nafft^l i 

TOFq ffFqfef^ spfhr qrfer | ?ft?: to^ to srrfe % ^ 
?'t efgrqnr |, q^g ^ro nsiiqq; ^ sttot ^tto fft i 



SlfRlftTOTS^ % 




. f 

. ^ sTef ?R j *rg^ tr^ % I; 

^ "n: >?^ 51^ ^ sm?: 5rmt % f?r^$r !t i itr ^ ^ ^ ?'y 
|f ?rTt li ^-5rr5r sri ^ gos^ ^ 5fjj^ fep 
’^pr SRT ?r ?r|^ ^ j qfcT ??r ^ 5 qrjft s^r^rr # ?r|Prar & »rjt 

^ !|^r ^ ^ 5ft ^ ^5ft |t «n^ 1 ( ^TRTT *lfe ’R’T fCTT 
'sfrar I, eft gss q^ qqr qif^n- ht W q^r srrar 

1 1 ) ^'5r|W5rr ^ f<i3«ft'^ I5PTT jRir.q^ fq? irf^nsr 

5ft ^ 1 5R *i| 5ri7 % »TT^ ^ it, eft f5r |r5ft»rfr»hr qrr to qqr 
SIR s^ ^ I ?rR ^ fqr 'iRt pi 3?R “q? *rirr !fk qvmrfeR ^ p ei^ 
qjT 5rT it% qprr l 

eTR % 553T it% ?r tF^ ft ^q^T SfR |CT ^ eft efT^ ^Fg ^ 
Wq^ft^ % iSTPR? % STRR TOft ^TTO ^ ^ I qf?[ 3^51 it^t % qR 
efR ^t'FqqntJt eft q| 5n5r-grr5r “qqqKrr |*rr F^orf ^qr, i 

I \ 

5t w 5rf5rF5P?T qft wqqiw qr|& 1 1 sRTOir ^ 
«mR?Ti^: qqi*F ?rm# 5 pT sprqr 55ft aw % Fqr^ str efR qit af® 
'RrF qft Taar qnf^.t I to w ^aqji Farou F<? 5 T qs^t 1 

Fqq srfa fea sftatFqqr qiiaf % qft gqqtF»rar aseft sit 

I « fsa-pa TOfta ?5r srqiR |— fl^a snftFTO aai^ ^ 
§i^?t^ qft qteJTf^ sfiTORien' i^t 1 1 aifTaqr tot Jt Mt?r, 
^jrasft snFq %^5ff ^ Ft^t^ aigqft ^qf^aFei % ^qqp; ena- 
5ETT ^R ^ ^5r %^5fqtq qroFej at at toit 1 1 "Sfer w^ttp" pfa 
3c 5F^ qft g'^raeTT & qw % qitq% % to ^ ^atFsiei q>^ % p 
&«r aam tot 1 1 pair aqata tT?^«t sawr ar aft ( froarr arqsiar 
2800 TOar % araaa ihir | ) % ^ at Fto tot | 1 arrsTaar tot 
itqTTO5ii^aili^>aa?lSaaftlr3400TOareTiq5tiaat tot Farar 
tot I I aF|?r ar^ % f 5 % aiat ^ atpan aata farar tot ar, avg 
•^^ar TO ara ^ w aiT^f % fan? ^f^aa aa sit iisataa ^ 
aiaaa gaat arft it^ |, arTaa? aqaWt |t 1 

TOiai — iTi^rsra atPrai % ^a ^ iPterar aq afer aFaai aiar ^ 
fawara | ' arWaai ^a ?t p^'t snf% ^ ^ 
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<T?T<T % ^ R=p msfT ^ itsTr | I m: ^|T 

t, sfif iV 3Rr % ^?r 5r?r 5n=5r %irr srRrr 1 1 

sFsftiTifrT^rT ^ 5»iT% % fVrij §?% ^ ^tpst «R5r ^ 

s'RrTsprr 1 1 

Jr? TO |;5TTO*n Sf TJT?tq', ’r^'tfr ^ itsV t, w 

?fk % ?iT5r & 5!f)r || TO Jr srgferf f, farfli^ qs^re^TO 
TO TO ?r 3rr^ 1 1 ?ri^?r qr^ft Jr ^fs qw stoTt | i toJt ^ 
^?TJrqr €( ;T?r ?t^, q^ ?qif tocFT ? i *sr?^')-«fV jt ^ H? siVto FsPrr 
Jr qiqr qirofV 1 1 qr^ Jr ^?r ?(Fsrq? iTST t ' ^ *rf 

?T toJt ?5qiT q5^«^ 1 1 

5’% ?nqOT q^ siTTOrTO qft Hsqr^ qrq: srr^ to^ Jr to^t ?Mt 
1 1 q? 5 Fto TOtfror, qTOrfe ^ ifhc qrtqJr & iTto ^fsT^r ?iTfe snq^ 
% qiiq ^^rrqt 1 1 to^ 5qr5rr qrr tot sOT^rTOq 2800 qrak ftcrr 1 1 
to: sfJrqi ^ qiTiff Jr 5r?t mqqVTO ^ qq to ?> sik qq^q TOiwftq 
?rfV qte^qq^q? 5ft qq TOiftq fqjjn srr^rr? i qf?^ qrj Jr qrgM 
TOi^ % qqq % ifr TOq^r gqqk Fqrqr srrrrr qr i 


«rTOifn4 HfTO 

1. TOftror^rr t ?rw^ ^ Jr TOrf srra')' I ? to% qq>Jr TOq 
qqr-qqr qiqqrfrof !rrqqqqi | qft^ qqf ? to ’hr % grirf qrr 
TOjq qi^ 1 

2. TO TO % qqr-qjTT’ TOqrq | ? sqh: sqTOrFqq? *rrqT Jf ^ 
F^q-Fqiq qqq^ sncq f^qr qrgr | ’ 

3. ST^ sr^qrFqq? afqr qiqro ^ sneg’ gg | ? 

4. q? m ^Jr fTO q:^, fqr ?t|¥>to qr’ft qq sfqr | ? 


- -=z-j 



vftjf ?gw ^ ^r?JT-?rf-?rf^gTP' 'ci^ 1 1 

*^51^ wfsr % ffrt ?nwp- 5r^r ^ 1 1 % <rat % 

fsRir fjf^qjsr I, w^si-^rf-jn^^rTpr ^ ?rfiir 
?jRrr |, far?! 1 1 f«r 5r%r!B*rr srtrt 

1 1 *i| ^-*rV4> w iin>r ^ ?rPFi ^ Jf ^ni’T ^ 1 1 

srnn'V w ^ ^ ?ra?r sril i 

sTeT'^T sf)^ »r»mT Jrr aV fa snfir ^ <RT«ff ^ 
?npfy «!rftT ^ srfer sRiit' % fac[ ‘ir-^'hft & sn*:? ^ t JT'Tar fat 
snffjat % anr ^ t % ftjf fair arf^“fTf-?naaT5sr aar ^ 
aiiaa’ aT% ^ arf % qfar It 1 1 af flfiar aera “aagt Tfcfr 1 1 

aJiaff^ff'^a airaa, aiifTara 5 Rk snaaTsia % I 

feat irfftaa ?fh aiaa'Vaa an ait ^Tfara |^r |, at fe aa 1 1 ps 
sFtt jftPra >fr fa sf t art art 1,'r^!^ a?! arrafirff'^ t afNfea 
afrFwarar i 

aqt aTaaa ft t waffiif'ea anr i^ar aai^TSr »^p5fe aaff 
f g 5ratr 1 1 fat ^ ar^a t aiar^aT t, 4 i aiaafea t ?ik aia? 
fTfffea % ffar^ aatfea it fa aait 1 1 {Oo Hja Oa) sfFa 
t gaaife aa fa t sngat ar j^a asa af ^ atfaa aait 
t aaa iTar |, feat araa t 4 taiTga> ^ aaar arff, gif^aa aT 
arfa wta aia^fea # lani t • (^12 Oxi) ^narw 
fet aarFaa arar t f^ aft |, frft aara ar fa atfaa 1 1 
aa^Tfa aa aatlaa arpt 4 t afaaaa ?fta afta a^rft t aT 
afeafaa af at |, Fsr^ aata ftar | fa-'»^ % af aferFaa 
ft af f I l*r 5ftat % ^ aaraf t at faia tf, at, araar, aarr, 
Ti^, araa snfe t feaara ftai t, fat aara ar fa atfaa ftai 1 1 





^ (HaO) ^ 

( 3Ier ^St^cTT ft ^ ) 

5i5r «i iT|f9: — qi^ sqfqp fq^PT, q snqqqt ^ % q^R 

srraT 1 1 fqqi fqqq Jr qftf nft sfrfqcr i qgsq qflr ’fftqq 

fqqr qt 5nnnT ^ qq? qf qqqn |, qq qnf^ % sr^m % 3 qi 4 fqq ^ 
wf^ q^l I |»n^ qqt Jr, =qr| q§ ^q ^ it qr qrq Jt, qr^ Hiw q 
pqrTf % ^ qfq qnqqqqr 1 1 qp qq> qqrq^q qq stqq | qr^ft qqr sqqWt 
1 1 iqr^ qq'tq qrr qqqq 70% qnr qq ^ 1 1 qfafqqcr Cl) qqtq 
% ^ qt^f (fefq) ^ qrqt qqq^ (2) qqq qt gq qqiJr qqJr (3) qtqq 
qt qqrJr q gqJr qqq qq^ qm (4) qqq Jr Jr fqq^ q qqrerfl’q qqrqf 
qt ftqrq^ t qq qjq qrar 1 1 qrftq % qiqqq qit qq qqq qq qqr^ 
qqqr qt qq qr ^ qrq | i 

?q% qf^qqq qpft qra qqrqf % Iqt q^rr Jrqqqr q 5 ^q qqnf 
(Eaw material) |, qg qrqqqtq ^ % qq^ % fq^ qrqqqq |' I i[q q 
qrr qfq qrqqqq qq 1 1 q& gqqra qt qrqt Jr qtsq qif?qf qr qqqr 
qR i> qrqr | tJr ^ qr^ ^ q*ft Jr qrir qqrqf ^ q?it |f qrqf |, qqr 
tq ^fqqqiq ^ qrqr qrqr 1 1 

qrqf qqif q Jf qrq qqrqf % fqJt ^ qrqqqq q|t 
qfqg qi ^ >ft qf srqR Jr sftqq qq qqq grqqr 1 1 fqq# % 
qqr q?q q^^ qrqrq % qqrrqq JT, qrqrqrq J^, aqqq Jr qqr qt^ ^ 
q%q qPrq qrqf ^ gqqf q?qFqq qrqqqqqr qqqf 1 1 qRq % qf^f ^ 
qqqq i?q sqf^ qq qrJtq 6-15 qqq qpft fqfq sqq itqr | qk qqqft 
qrqqqqqr q?^ ^ qr ^ 1 1 ' 

q|f qq ^q’sqjqr qr stqq | qiift qfk qft qr^ q qtqrkq ^Fs % 
qFqkqq, q^ qf, ^ qiq qqrqf ^ q nrq qqf qf, qq% % 
5qi^ ^ qqrrt % Fqi? qrqqqq 1 1 qft q^ qf qqqf ^ qt qrfft ^ ftq 
5qit it€t 1 1 







# 3 r 5 r sft’c ^nreq- # 
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' 33 trr ^?rT 1 1 jt? thI' aft m ^ gtar | ffr ?>• 

3 ?n: ^=ri | ?ik % 2 «iI ?rnr Jr qf ^ ^ ^sff % ^ Jr 'rF^% 5 r 
§> srrcrr 1 1 ^«[ 5 r ii^r % %>r ^ pr ’ffsr’C Jr 1 1 srg- 

rrar ft? srlfT ^tT 5>% ff^Tf ^ sricT I ^11 tr^ ^ "nffr % ^ Jr «rrTC!]rar 
^trf, ? sfr^ft % ^ Jr sftfhr STT Prv^ 1 1 JTf Ti^fl' aft 
^R5it & Pr^err | f=?lf Jr sriqi arrrrr 'l 1 ^ Jr Prt |*rr srer ?r^?i 
?rr^> ^ ^iTiTs^ Jr ^rsq- ?fr?T fir^rar Tf^r | 1 (fa% 555^ 

*FT ?rjfr^ ^mr ^»r ^r) 1 

•tthT' % ?nsR:— ^rtf ^ Jr sri^ f r^ ^5r ^ mPT % rr'hr ^r^fr 
I I (1) ?r qr^P ?P *r?rrjff qfV ^trt ^rr ^irfrer^ qt qq% 

'qt^'T ^ qiq%, ?rVJrs qfT qr f\[ 5 fr ^ mm 1 1 ( 2 ) ffjrrr 
q? art arq'tq qr! mr? qr ^qrssr ^r |, ^Jr mmsr ? ^ra- i ( 3 ) 
rpHTT qf 5fr qr^ m qri^f ^ qqpr qfr qrrfmc Prqirm mm | qr ?tt^ 
sriq fqqjqrm |i qJr gm qr q^cm 1 

qqf m qnO.— qi mq % ^ qmrr t, qf snrRr Jr 

qq% ?q=s^ qtffr fTar | srT^^ mqqq HI ^ 5 r q?r rRf §trrr | 1 qr 

grq qq^ # qrfR^q ^ ^ mq, qJr‘, f?rt ^ I 1 

wFq m qrqT Jr s^m qfFqrPn? qqtf % qrrq-qrq wFert ^tqr 1 1 
qqqi qmrfe qigqT m ^mrr qgq % fmrT^ qi% qri^f q qf^ JJ mrrqr 
l^T 1 1 qf qr^fr qgq ^qr 1 1 iq% f qqt qrFq; ^ | fqr q| qr'Ttr 
^ m^ ^r qW Jrqr 1 1 

qq qq ?«nqt qx: q^r qR'T qqF'?r qrm Jf q^qm |, qqf % qq 
qfr ¥t eRrt qr qr qq Jr q^ qtJrq % 'qlr^f qq fmrT 
qtm 1 1 ^ mil qi !>■ qrqF q)^, mqF q rqmf % mq Jr 
5 fr mm 1 1 fqJrqqqr q^f itm | q? f q^ qqTq m" qnfr q^ Fqmrr 
qiftfq qrqt qfq ^fHT iTqr |, qJr % fqs ^PrEmfff ^ 1 wqqr qr 
qi^ fqqrerm | q? mrqp Jr qT^ qr sflq mq Jr^ q>q qfr q^m 1 
^T ^ ’t % s'Tqlf ^ qrqr mqr 1 1 qqf Fq qgq m mm qraT- ^ 
Jr fqqqqr f 1 qq qq^ q’r qq fT ijmTrq q^ % qrqr m mqq fTm 

I qt qi qm Fq q^Jr qqrqr m f^r | q^ ¥r qsq! qr j^mFqq fmrr 

I I qiqiqit Jr q? ^q> qq ‘rrqt % q sFmff Jr Jr qrqr qim 



S6 


1 1 Jf? efejrf sfk ^ ^ 5fk spfhT ^ sal 
Ir a'1% li^ ^rfm, ar sfa *nat 5?k sV ^faiar ^^ssr ^;vit it ot e4 
^'ta # sai % 5?R ^^"t 5rr ?n?at | 6 ^ a^t 5r ioro 

ssa TTSt Rpar sTToT 1 1 5Ta airf 5T 'nat ft it ifska 
feJTf anar t at ai e^mr ^r 'arfiif fe sm qs *rr at aaM 
F? qiat 5r?T ai% ( BaioTrater Separate! ' nn 

sisa kar asT 1 1 ai 3r5r cs^ Sr ^arar ’arFitr aatfe is qrat 
St ^ qa FI f fT a qfiiTalf ft *tf itaiFa 5?r Fa sir frit | i ^ 
aqf % aia Fa w fasf f fif it fi^ aa ai Unt a^t St fi^ ^ 
Fifiq; I Ffafea fa fT a% aFar ai^, a^ at ff fi 
Fiaaat % ata % |{aa it Fin ft «a api I a faSr a^t Ft sft 
saifF it SF^ 1 1 FFT ^ aaf % aiat aa aatar faaa ait fFar ai 
FFar aalfe aaf it ait^‘ ^ itat | 5fta ai -at laaiF i?f at 
ait \ aa^a w SFia aaf «nat % saa aiaat Ft aaa Fa aa^ 1 1 

afa aaf % arat ^ *ft% % Fia Sr Fin at at ^ fSt asiia 
%aT Fifi^ FFni ^ St ata ^’ar aiTit fFS^ fF ai ff atv 
^tei^ afia it Fin 1 

aai FI ai^ ( Surface \rater ) — aaf fi aiat ^ it Fata 
^ aai qa ftaar I ai aai FT qiat FgFi^ Faar | i aqf fi F^t 

lai ^ Sr as, Ftei^ a aig ^ ^ ^ ’sqaiFi at ^tarCt a|f FFiai 

qa aai % qiat qa F^ ^ aatar ait feai fi sFar, natfe a# 
oHita ¥t aai qq Si a§a at ^aifasff % Ftsnj sft Fia*ft ar 
aFqaTatitSt|,faFaa%t«Ftaaf»rTa:aaf FT qiat s'at-®^ 

qiiff^ qa fF^ it Fiai I FSt ( Upland surface crater ) 


^FiqaitF^lr ^ 

^Ft aai FI FF-^ qnt of^ auft fFiFf t 

Si, n ^ t ^ ^ 

1 1 5 { OTi % 'n« ^ aw jW t ',t ftsft * 

aititriT * 
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^ Jr sit «rfTft % ^ ^ ^ 

g^ngr ^rrai 1 1 iqJr Jr qr^ ^ Jrst^ % r 5 rq, q? r 

pd =qrf^ ftr q5V qhrq % fe<3[ ^fV qpfr ?qf^ q| ?i% r ^vn 

?! 5?r snftq # ?ERrf q?: 3r|f Jr ^ qSV 5rcr5 qr 5r|f % ^ 
ir qtsft ?n5rr t ( Catchment ) Jr sirfs grrqq^ q|i- “qiF^ i 
q? ^qlq %?ft % qinr % strjft qqfujr i ^ q^ fsra'V ^ q^r ^qr^r 
qi^ q5t ^sriq^ q^V ’qiFiq r qfq ^qr q|t fr q% at qt^fi: qt aiq; 
q spter^g €ia q;^T qrftJr i 

aqq: ^ aai I- qT?ft fq^r f^qi |?rf ^aa ^qrr 51 (Soft) ^ 
I sfk fsi ^ qfl- qiT ^ar I r 

q^^qrat. — srtq; stqrt^ q?t i^at | 1 (?)arqiqVt 
% qr^ qJr qsa^ arqq, qqqj?; qr qqqr q>t ^Etq, ^Jr am ^ ^Eta, 
arq^, qqq;T qt^ qfq ^qa itt Jr qaiqr qqr | at aatq aaqt ^r 1 1 
qtq lara qrrar qat ^at | at qrat # qjqqt srqt arq ^ ^ qfqqqf Jr 
q qqraf % aat Jr aaa Jr ?q^ tt arar | r 

ar qr^ft : — afqqt ^ qr^ft a^ q;t aag q «Rqt ^ arar 1 1 
qi a?^ FqsTRr «r qJt % a^jff aar araq^ ar qar 5.^nfq, 
aar qn^arat % a^a qqrat ^ ara %qiq: q^at 1 1 ?a qtira Jt q!f afaa 
aqqr a ^tai<t 'aai^ qiJr ^ng ^ qi^ Jf faa ai^ 1 1 aaT % Fqaf 
^ at qtfft qRaq Jt qp ft a?qr ^ arar | qqtFa aa aaa qat % qrat 
% a5<t q atat sEt a?qat ^ aaJr ar faarft 1 1 maaq Jr afaat 
% aa % i;Fqa ftt % at ar^qr 1 1 aaJr gqq gqq Fa^afaFaa |:— 

(1) ara qT% ata Faarct qx ft aa-^ artaJr | aar aat ft Jf 
ira gi 1 

(2) ar^ at a^aat atFa^f srqr aat Jr Faa^ ^at 1 1 

(3) ^ sqFaa a araa^ at qr^ft Jr ara Faar arar 1 1 a^f aaat 
aarar aft arar i 

(4) aa' a% safqa qft aat Jf aa Fqqr arar | a ^tarft %^ter ?5 
ga; q?qt ^ ift aat Jr ft feat arar 1 1 

(6) F§T|at% q^ qq aqt arra ^ star ^ft aa at |[fqa 
qaat |i 
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r5r?r | % ^ jflr^r ^ «t't?|' mt«t ^ttb ^ | < 

*rf ^rag' gt gjfgg if gif ggi^ff, ggfg ^srg 5 t TPff gra 
!r 45 g ihrr gfgr 1 1 ggf % or^f I? ^ mf ^ ^ 

I; g?^ if ggpfl qR tsgr, iggr? i gjg ^ ^gR'f iggp^ 

gi?f ^grgjcft grr^ grir gfg g ggfggr g'f gigf ?> gnp ^ gir^f 

ginrar ^ 1 1 

g^ qR)" qrg'f »ff gits g pfeg gif gigr gr gqjgr 1 gPg g^ 
qff qig'f |f qqj grg gg qg grgg f> g> griV fggrt ir 10-20 gs: ¥f f (f 
gr g^ % ^ g % fggr gtgr grffcr 1 fist gf gggt feaf g Fg?ff 
g^f if ^ gggg g;c Irgr grfig 1 ggqrgr ggr gg 55 gg qff 
fggrjff 1 1 

^g gg :— ig ggR qg qig 7 ^ gtf ^ qrgr grgr 1 1 (1) 
fgf (2) «KTgr 1 grgf g grgl ^ grgg gFggg^ f sft ^ gt^ ggt g|t 
g;Rlf % Ifcff 1 1 fqr^ff fq^gf # f?ft ^ >fV trI- fggr grar 1 1 5ggr 
grfff sg grg T^t fgifT ^|ar | fg g? graf fgg grf gl ggfg if ^qn: 
fgggf gg|t # ggr 1 1 giffg qgM', fgqrjff faff gT | gr ^ 
gr grar ^ 1 gfg ggfg ^af t /fgag gfgg gg^ir anff g g^ 
gg& I gg at qrat (Soft) |tgr a^t af gRt (Hard) ^r 1 g fg 
Fg|f qg ^ggf gt arf gig g^df I wafaif ^ gi qigt arg g 
^F|a |far 1 1 

fax. — ^q:g srgix: % faig ?t!f |gt cBrft anaag if qpft gt 

gai ag gr^ 1 1 aixia % q^fg 6 grg gr^ ^ if gfat t If gg ^ 
qggrg gigg 1 1 g| Fg*g FgFga gq?Rt ^ |lir I : — 

(?) gggr ggf: — g| far ’jqag qff q|gf aai ^ ^ 

fggr giai 1 1 gf fgr gt g^ffa ^ af|gf aa| ^ a|f 
'^tear I ^ fgf % gg ^ |fif qff gf^ 3 g^a ’cidf 1 1 gg 
gas % qpfr ^ ai ^nffa ^ w if ^fft agr^ st |Fga |f agar 1 1 

ft:— as gf fg flir I Fga^ qrtf sraa (giRi a^a) % af% 
^t aiat gi^ aas if % grar 1 1 <fg ft? if arat gg% gra ara ^ 

if ir^qR giarl 1 ag^fgt^astf^g^St^ti ’^agrgroir 
l^girgaasgtggsif aafifamgiir gtaif Faff ^ ^ % ara 





^ iwros S"”"'* * jii itiiilw 

\ ^ iiw 1^ ^ V ^ ^ 

»1- 

f^5tjwi5t 

gRTR^ ^ H f? ^«t # p 5^ »it i 5? '"^ 

it ft?: sihRwa’n Hiiw f?' I wt 1^ 20051 353 f 




ftq: ftRii pi ^ TO Wsfe ?I^ 5r BJf ii? 
& 


(1) 


\-/ ■• '^* 5^« -aw 'Mil’ll/ «5?| w|r flTlI ^ 

^Tfjt \ ^ ^ pt-5^ TOfihw v5tw j?i2|i|I,T£' 

P ^ :j5TOt I 

i-rl! n ^'PJ fhsi ?Iiii!jt|^- 
f) H? P :i|ft ^ 

fivT, -^m 5i 5 ; 


t?^5 w 


*■3) T'^tT5T3s,^_^. 


^v'rr 





SO 


(6) % =^R> g^q; 6 ^ '%am |>ir ifk 

W( ^ ^ 2| 5? m |tfr> i 

(6) ':qteT^ ^r frrwt «?:% qrjfV qrt g'c ^ 5n% % F^^ 

?>it ^Fg^ I 

(7) gq q'?: Fqrtft qit qf i%, qtql ^ ?T^F^q> qft ^ 

*nTi^ iM =qTF|q i 

('S) ^ cT^ 3% qqr f rq qnq ( Hand Pump ) fq ^ 
5niT 5 >ii ‘qrFiJl' i irFq jt ^ ?r% eft q^ qqr q qq? qies't K^fft 
'qif^ sft^ ^ srqsft qrrot ffqrfq fq ^ qft BT5f% tqr qrF|^ i 

3r^ qnft qii- gF^q^qr ^rqqqqr 1 1 ^ qrqt qit «jt^ jfiiq qqi^ % 
fS5 ’cqm-qrRsft ^ sft eftfr jit qqnr q^ft Fqf^ ^qft | ^ 
qqqi ?rs!iq|ifj[qr sratq gtat | » ^ qpft ^ sM Fqsqi^t Prqrf ^ 

dt qqr Tiq^tq qqerr 1 1 jr| srqqtq ^1^ ?igFsjft ^ m f ej ^iirI % 
sftqr^^ qft qt qt% ?r ^r 1 1 qj:?^ srw qjt qqqr ftFqrq qj^i^ % Ferq 
qefKtq qir Ftrarqr 3qq>ft itqr 1 1 qq. qrnr ^ fqq q«r % qq errer 
JTiqt St %qqr q'hi qnr qqtqtq qqf^ itdt 1 1 qFq qqftftq q Firlr q> qqr 
^ qfisrq qrrqr qqr (Potassium permanganate KMnO*) qO ^ufft 
urqr qrqt it ^qqt qr^q-^ qq %q5T l^qu gqrrqt |t 5 > ^ sr^ qft qT# 
jftjq qqr% t qriqqq 1 1 

Fqjtft qq ?qiq qrr ^ Fqqi stqr stq? qiqqjRt sim FqiJt |t qtqr 
qf%q qt^" 1 1 stqr I? ^ ^ grFqqqqq? 

^Fqqf qt Fq?r f q it qqsft 1 1 

jRrfq gs quit qt qq? q^qqi qjt it q^ |, qqtfe qrprl^ 

gs ^ qft% qq qfqr qW qq^ ^ it qnw itqr 1 1 ^ qi^ 

^ fsr qrq 5rr|q ^Tett-qrfq qinr ^tit ^ gg qqr qri^ 1 1 5# fqq^hr 

Fsrq qrqt St urp % gq^ qq qqq q qs, sSt qr^ ^ q;?^ 

1 1 Fqq qrqt ^ flq it F qrqq qrqqr JF^q^ qrqqr i% gq it& i, q| qrst^ 
qq qt sqqgiT qrjRrr 1 1 qqqq qqr ^ qrqqrt ^q qnqurp’ qr^ 
sreqiq ^ qetTqr qjq qt 1 

qfq qr^^ ^i^r q ^qrfqrjnt qrf q>i«rR<t it gqr f^rit, et 
%q5r qqi^Ft qiq St qnqq qtl r^rqur^q qq it qrg ^ Fqqftq it 



# arer # 
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5rr?fy 1, 5fif5c ^ 5=^1 |?n q^raf ^ ^ ?rqfir«r ^ 

5n?rT 1 1 srfirFsEirT srqJK |: — 

Oa{4008)2=0a003+H20+O03. 
srt: 3ft qr^ ^qrcTT |, ^ ^rrfST arr^ aBnr ^ Jr ?rq<T ^ 

1 1 sjr: |q q;^ I fe qist^ar fr qi i 

w qqrR qft ^ ^ ^qaT qft, sft %q5r qrq It I’c §> • 
srnr, sreqrqt qjskcrr ^ 1 1 fsrq qwt % JrqJrfsrinT, srrfe ^ 

srsT 3raw air gi? it% % ^ ^qr?r^ qrq- Ir ai qf- r w srqjir qft 

3r5r qnsT^r qrt 5*rrqt qrat^crt qrg^ | r 

q?rfq 53 q?^ ^ FqFsnft If ?Tqlr 3^rq qt ^rqrg fqfW |t |, qq^^ 
qrqrw qn*ft % F^rtj «ft?r m pq prnprr Prqnqrc qnft qst ai 

3n ^qjgi 1 1 qjql ^ qt| qit Fqmqjq; aft smr qreqr^t qsstTsrr qst 
at fqiqr arrar 1 1 srrf^ It ^ ^Ir qtqq gtrasq ^ % Fsiqqit 
qt^afes ( Permubite) fqfq 1 1 ?qlr gii ftfqq qqsq qilr erqqjt 
qft qirqqr % q?^ ^sr % ^sr^qrq^r sftt 4q%Fqrqq qft ^ qft qifqq 
itq't I j ^ qistt ?qlr It qqrFfrr f^r snar |, a> aqq aq? 
ai 3r5r sn^a ^ t^arl 1 qa% qt^aFes q;i ^Fsqftqr snqqqqr | i 
pr ttqpc a? p: qrqqr qna qrt^ ^ tnra itar 1 1 

aitlqr:— a^^t qt sr^r ^ !Ta?«rrat ir srpa itar 1 1 afe si^ qrr 
Fa^a laqlratj Fqjar saa ^ ^ siraaa iriftaa att ijqi qnaaa 
aiq^ftaa area | j aa: qrf aqrlr | Fqr a^r sft^ sr iqtfIvHH ' 

qrr atFaq? |, ^rs^aa sqk atqa'taa qri qraaia 2 % | 1 wa: 

irm p far H^O 1 % ^aqa artrraqr aasa ara Fqnrr ar Fa 

atai ?qqt srrq^sia fii^aa IT aqtFaa it qr^ft aaiat 1 1 

qiat a aarFaqr ata% at aFa> ital |, aa: ^a =ata % aiqa If 
ai arar aaar fa; aa q^rsr at’ Star 1 1 qftftafa ^ |[3 qr4t ar 
Faaar aapaa ar 1 1 Faa qr^ If arp aat-atfa prat arra ^r % 
air 51 3r5r ailr 1 1 aFa aipr It qi^ ir ana a aS at sr^r astt 
aprrar 1 1 faaqt aFaa arpr qt?nft qt, aa^ it afaa a^r arJft . 
aiat 1 1 qtrFq a^tar at aq^ ar aat aaa araa araaa Fafa |, 



92 


# 5 r?r 5 ik # 


<T^ msriw ^ r^rq f^r^pr JT|>rr q^gr | i sjg 

^ qv^t’^arr srqnr: qft itg'l' 1 1 gfg grf qri^ fgr 

gt qw>[gr ggrar^ I • ^ ^ 

sRr qf|?lr 1 1 gfe stbt qrtf ggu fgg |q if, gf qis'tonr gagiqf ihff | 
sfk ggT5f^ 15^ 'fC' 5faf i |gi ^iigr gr qnrl q.r gfgr 
swK ^T- qrat^grsff qff f ^ q?^ ^ gg«f itgr 1 1 


«rBn?n 4 sw 

1 . 'm'V ^ ?ffT fqfgsRirc sn«^ ifgr | ? 

2. qpff qg gqsg fqrg-fqig sq^nc grg rqrgr art gqjgr | ’ 

3. q;^ qrg f%g% wr qir ifgr | sk gg^ fqrg qqrn: 
?i^gr fgsff if^ff I ? gg % gs qr^^ ^ fqftgt 

fgfeq I 
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smt»r : ^ ^ I qi;fl w ^ 

Sr^9 1? 5ir«r fttll | | =^')^ R^; ;T5ft ^ gjpjjjf I 

*ftS^ ^ tt^Tf, mm qir ft5f 5r 'jfl^r ft^r, ft? qrw 

^ fficg q' ^ ^fqr, ^iqrqftq; qftq^ 5r ^3? 1 1 4t^ 

^ *m 


Spftq {—HSR q?J3 qr§RiI qf cTFST «Tr^ W ?ITfaFf¥ # | ^ 

?ir qw I qi wTRr H m I'sr tl^ ft? ^trt H 

.w I qftqerq fltftq; «rr, f4) srfferp' ft4t # sif}^ ^ q^ft ^ 

.qpf 5*% anwq q? q?q qf srRT er q^sf qs^rr tlqs? ft w i 

q? qsH % q??^ ^ “m?! §51? & qf qJ) siprar & ?qf ^ l i?q» 
.’qf^ % qjq ^q qr^rr aq qra pn, qi qr?r 1 1 qrq ^ qftq^q l^rr q| 
?rq|qftq» qr i 

( i) qiiftrqq fifie ( KO lOg ) ^ =q1sit «fi\ q?iq? qiqrwt flf f^RTR? 

qqqsfts qppcr ( EgSO^ ) ^ i-qrt q wq ^ ^ ^ 

IJfqqr g?fq sra" qiqqr i 

(ii) c!:« ^qr ^Piq #-fq q? ql?jqf ft^qqsflq q;r qqr ?^ ^ si# 
ft? q? snflfJtqr SI# ^ ?rqqw?q gerr^ tl qrqqr; ?rq q^ 

g^ qq¥ % ^qiq # iqro;’ ^ ?q fijz qitqr I 

(iii) ftqq? qnfff % ^ qqf % qler q? ?fts[ wr fr grq#q 

./,• (Precipitate) qrs Dsi 1 1 

3, ^fH#qi 5r«n[ ^Rrrafffqr q1^#f ^ 


qRq^ (Physical ohangeB)?n8iqfJrsq(^qqq(Chemica1Changes) 


(i) «)Rra qftq^ ^ qqr qqrs? % 
gqit # ^ qRqqq 
. ?q, qq, ?qiq qrqfqi ?[?q'ift 

' #,#ftq q^'qqT qqrq-f^ 


(i) 


?iqiqftqiqftq^qqqi4 %?iqiq- 
‘ftq>g#i ^q# qsq ^ ^ 
^ t qft? qqr'q^iq ftsr 0#^ 
qrar qqqr 1 1 
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(ii) 5«n*a frit itctr 
qftqgff orsr^ ^ l?r ^^rq 

qgtqmiT ^ q^it qifqq 
qrq% Pr§s§r ?;q flf errqrsrr 
I 

(iii) 4tfeqj qftq^ ^ qqr^f % *rR 
^ ?tt SRR flqr 1 1 

(iv) qftqqqf ^ ?rTiI^T ^ 
q ^ an ^T ?f|q<!r ftar 1 1 

qi ^ arq ^ i3«qf% i 


(ii) iiqiqprq; qR:qqq 5qr*fl % 
sTt^Hfsrar 9^«pqir^ %gqr 
qrf^rq qq^ q^ qr I 


(iii' ^laraRiqi qftqqqt q^q % 
qif: ^ wfcK It qiar 1 1 

(iv) 5[rqrqprqi qftqgqt ^ arq w 
^Ttqqrqratq qqqrqRq ftqr 
?nq?q?| i 


aidn : — qftq^q ^ nqiR % sn& I— q;? qtRrf qftqaq 
faq qaiqRr^ qftq^q i q^ qir^ ^ qftq^ la q^ifc % ft ^ q ^ qq% 
stiaf^ ^q ?RR qi, ?rqqr 1%^ q^ q^iq ^ ft ft ^ 
9:& qf^qf ^ qtfct«E qftqqq qri^ 1 1 qf^ f^al qf^qaq & q?T*f % 
WFaft* qqsq # ql qftqqq ft qrq, qs^i^T ^ ^qqr ft, q|a qrPrqj 
qrfe sqq ft, ^ qf^q^q q^rq qrqfft 3^r4t qRRqRr ^ q ?n a% ^ 
qRq^ffl ^ awfiR! qftq^ spit 1 1 


sW'WtWtq 515*1 

1. 4tRra aar ^raiqfJr^ qRqa'q % qqr aqq^ t ? ?qff qqr arqrq | ? 
arsi aR t airffitp; ? 

2. ftir q5t^ % RFq%f^ qftqqq ^Rta qr iiatqRra 1:— 

[a] qriq; fT qift ^ I 

[b] ^qffi^ % ai*: q»r iqi ^ aqrai l 
[o] atfeqq qr giar qifft ^ I 

[d] 'qiq 5^ qtfft qiT i 

3. atq q;q arq ^qa Rfiqro:' qqr I ? q^i^or lu; ^qss ^Rro; | 



9:flT jfl star t, k fit5r-fJi?r ara'fr*i^r aea ^ 4tPrf 
grsrar fJisr ^ ?ma ^ fJra' ^ srr^ t, ^raRf^^ t 
a^lsra Jift 1 1^ sr? ^ qq?) |t g^t^f 15^') jtI I, ^ arr? 

1 1 15^ nqgr imR ^ aiT»f fla'J I, a*Tqi ^rqai ri? I 
q?rfvr *fiT q^ ^ gnqa ^ |t I, ^ ^tcpt qrcni 
gar f^i^ ^ sransf t)^ 1 1 gq ?qf ca qq^R % M fu: q^4 wi'a 
t a't gjf f q fq«rar ^5^ 1 1 qJ5 *t 1 asr qq>R Pr*w 1 1 
^a^ qrw^sra ^ aicflara am % am f^ia il& 1 1 asr wa 
^rt ?rrfar?s‘ amfi a^Pr^ fft aqi a^r Prlt ^ 1 1 ‘arqf ^ & q^ 

jft M «R # l^qr # qaar I'^ra: aig qqr firsrar 1 1 

«iq |it«rar qa^ I, fqr 3 ?t^ ^ qqta^afqqf qft? ^qq 
fasRT qar ar, ^ a ^ qrf^ sqq flrft I ^ a aiar q!) ar^ 1 1 
a fJr«Rr % sraq^T ^ ^ sar I aaqa af^f^ qara Prsqaf 
^ laarr 3 ^ ar l^^qrt q?ar 1 1 aq *^iaq» aa& I ^ a?qT w aigqia 
raf^aa q^ar 1 1 ffr»rafl % qa^ ^ 9:ar ?lt qma a^f 1 1 a^Pr^ ar? ^ 
a;qj & Ut 1 1 fasrar ^ ai qra >fl qrrq^qq? ^ ^ ^rf aRft i Praar 
% araaat atPtq; ^Prat ^ arafwaar g^Rii^q> qr^R Piar ai aaar 
I, aq ff a!Pi^ ^ af qra a^ l aq a^Pra qaP t ^ Pra qar®ff 
t a^ 1 3a%3qr araaa s*a It aiS f aa: gait qa ttar 1 1 
iiisraft af aH liar l 

aVaaf— ^ It arat tt grf^ ?ratna aqqq ^ qwil 
atPif aaarll gqiiw 

ST trs ^vm 01 % >33! qwf¥ ^ ^ ^ ^ 



# fir»r-ir # 
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Na+Cl=NaCl 
t ^ ^ ^ii ^ & ?rf^r^ ^R^il % 

flf ^ t ' ^ f^qr?fr 

5W f^T 5tr ^iqsgi 1 1” 

ssoi^qr % f^o; ^r ?ri 5 r ?n^ 5 jts‘ ^ I ^ Ps 
q^ qp ^ ^ 9nq=^5pr ^ Pfjw a tt ^ 1 1 
sj!,>j_,j;^ 51 ^ qO #, fsp o:? q!i^ arar^ I 

f%aq[ q;q; ^ ^ Prq;Ta a’fl D i qn^ q5t Pr*Bfa aaft fliv 

ti;q! qral qmlq ^Pjrq>T ^ i^q? qnT ^ *T=cr sti?; ^(%q;f 

q?: 352T tai ^ q?t 
w| I 

q;? 5rq^?!r % srgsR 

5fqi^, sriwifar 5TOT 
qi^ 1 ?nqF8Tf:a?r 

^ ^ Prqitr>fl qr^ 
% q| q& 5 [?^ ^ ^ 3 RI 
I ra # ij;^ 

g^ar f?rT arq?^ qsr gqjff 
^ 5n^ cR ci| f qi ^ ?f^r TTprqj tsft srsT^ gritnr f^?r qf Pisc flar 
I % q| »ra ^riq:^ ^ «ft I 

Mercury Oxide=Meroury+Oxygen 
f^psRjf— .jircrqi ^ f? qip^ |ir?r<ir *ft ^f^nar I Piar Pisr 
fqidi ¥ft ^tgqra ^ %qqr Prar ^ ^ aa aiiar 1 1 f a? 
5!SnaPi«B aaln a^ flar ^ a ^ ^ aEg?ft % gqft ^ qftq^ ftar 1 1 

qia«j ^a q^aft ^ fJrsrar 1 1 ^ sfta a^gcs:' aliftpia 
Nitrate, ^laariaa'a^l I aigg^aear ailftaa aar ana^aa^ 
Pispir I I 

qp^-fo? aasaqiqa Pwts— ^ ir ftqqss^ a^q; ?nq#i 
Har I qfk af a«iq; % aara *ft gaa^fl^r 1 1 ar^q; q;r =aaf qjiq'a-ait 
aqqat? ^ ga aiar 1 1 





fT |iT i3:« w»i5r ^ ^ 

tm I srh fs st^jr ir 

^ ^ 51^ Eg5r ^ I I ^j|. ^ 

^ ^ ^ ^ ^ ^ ^ ^ 5T>|r f e ^ Pf gfilijr, qr'sif 

^ ^ fitfl^ »T9 f^nstN) I ^ ^ ^ iij ^gff 0aj I 

tftg-r^ «i^ % sft^f ^ P^«r^3^ ^ ’c‘*i fsr ^ w 

*n«!ftf |>JT 1 1 

*1^ 5*T cs 5?% % f *i?ij^ % iJrariff ^ sr# 

a't ^ TO a q!RV?it.55<j?it? pr srrar I trftnr ^ w ^ 
JT^f I ca ^ 5Rr jft IR ji*srqr % “Uif ^ 5*15 II# 1 1 
JT^TT |*T I f% 5lft 5)t ^ I ^ 3e% 

% pr I ^pr s# |, sri^rflsr^ 

5F?^jr % ?rBRPr5 gqln t q^pft qm? 1 1 grrf^5i;q ij;^ 

I ^ a«^ ^^§5' ^ ^ 551^ I, fit^aiq 155 ^ I, ^ ^C# 
^ 9|R5 ^ ^f# 5# SRit 5r»Rlt I, SR fi) f# SRT qi^ 5^ t ^ 

’T 5q?f 1 5T ^ 515# a 911515 il9r f, 3rafe fa qH»I5 ^ 99% 
9ra9^ % pr pf#f g^cf tl »!<!:#? 91 ?: pr 9?q5r ft 5ii?: i 

^ %9T f# itar 99 ^ 99 % sr^rff % pr fii?rm9 ^ f 

l9rf%fii9???TO9fh^^%=^%|irswr^ qarf%|i. 

( 

fJrsRj !fk jfHpr 


f«t«T^!I I 

(a) 91^ ftsrqr % % pr 

9Rft9iil 1 1 


(b) !irsri!r% sra^q 

S[R[9r^f%'3:5IT9#| I 


jftrw 

(a) qraraJSr^ 9^%^ % prirq^ 
9199^ % pit % Pisr 
Cl^t #? 919^ pr l^rfir^a 
^ I f 

(b) 4tPl5i % 91999 ^1%5 ^ 
sj?r 91519 aCi f%9: 9195&, 95rl^ 

?l9T9f?f5 ^ SRT 9Rr9 ^ W 

9#t I 




« frrsRr ak 4 yr*i^ « 
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(0) ^ ^ rrr^ (o) ^ l^t Pif^ 

rrfi fid) 3r*ifc[ 3rg*R srgqra flf fl^ t, ®r^ ^ fJrl^=5ig 

qiP^iq; fiTsrqr ^ ftd) ifl ^ nmr 4)Pr¥t ^st qO ?r % 

f)itr|q:ft«qi&l I qr ^ ^rct 1 1 

(d) rq«Ri % 51 dtarq (d) qtliiqj % qi dt ara w 

^ ?rrq^q«i!ar qfd) | q qrq ^qqr flar I qr crrq qri^ 
qn^ f) Prqigrgi 1 1 firq^rar I l 

fq«RSff % SR!T^-qrPq^ fJrw l 5 Rq sraR % fid f: — 

(1) di€ di€ q^fq^T-q?rp:qr : ta q qqq> qre^ qrgir l 

(ii ) sta ss?i qq-q^riw : 'Ecft W as^ q«r I 

(iii) 5 ia gflt t)g w- 3 q^?qr j w dlq?iT, g^rr I 

(iv) sq ^ Rq ^- 3 ^|^qr t qftt qiql I 

( V ) sq i)a qr-q^qr : dteiqis?, *fl 5 f) 1 

(vi) tta ?rk qr- 3 '«[rfcqr : qrg, ^er, I 

(vii) sla sB>j ^ qr- 3 qrcwr : cTdldg- 1 



«rsinii 

^5 WK, ^ 

^ ^rer^f^ ^ f 3n(} w 1 1 |r g^ ^r 

'M ft, qf ^ ^%g f, q^jg q|3 ^ fSi;T% gqff ^ f^-flj 

SRq ftcTf 1 1 C® ff^R gfrq qft rPs & qqfqRqr q?c ^ sriq at 
5^: ?f%qt qfCci f)*ft I q;^ t q^r4 3rT5r (Acid) 1 1 

^R (Bases) l fg flgt,^ ^ft? ^tft"i!*Tt fg% ^ gqr 
qr^ q3[rsf »Tt Hraqr ^fcn^ 1 1 afqRqraqr arqqr 38[i^g ft^ |, ?r*ifa 
3gd' g ?n:?ftq g^r Ct& f. ?ft( g I ^gijr g) fl^ I, 

fSrgd ?rfgtq gqr f^?rgrg ft, ^pftq S'!! qifr crqjir >ft 

5 g(? gfg^ gr^ 1 1 gfer srgfr gf rgr i q'fg grgRgrggr srgqr 
agpitg |)^ 1 1 

g^wrsrr d* dtg w gfa aqqt^fl ftir f? 1 1 g^g^F^- 
qrqgr >Fg^ ^srff, gg^Fcr-gg* qg ^gR ^ ?fft w &gR l qii ^ 
% argRqrqqr sq ?:q ^ sqqiR f%q; irr^ I, mi ?riPt ?ft ft qf li 
ft gRoT sq ^ ft^ 1 1 qr^gq ^ gr»q, stg, s’q qg)q jJtgt grq?qi 
5 qi'a ft^ I, q;!^, ftel ^gt qrqa^ ^ gits ql^ % fto: 
I, q?rf^ qf g^q f, qpg ste 1 1 irf^qq q^^ifg grqH 
f^g 5Fr ^Pr? (Hj + Cla=2H01) gpqr ftt ’fl ^dtq mm 
^ sTFaitgrl I 

grft^cR qf gn^ qr^ ^ 3^ |t ^rq^qi ^ ft gr^^ qgR 
^1 qgq fit 1 1 (1) q^rPt qq % qq gnqr =q^ ^ gff qr qq^, qi=3 ftq- 
ftg^j qr qqqil, t qq % qq q|“ fi&l i»(2) f^qqiq 
^ tt&, t, ^ ^trq qftftqfiiqt ^ ^q q^qr^ ^ qq*? tt^ t ' §^> 
qra?: w ^q, ft^q® w ^jrr ^q, grrft ft t. 
(Ittdioitors) 5ir qrar 1 1 ?qd vi q^?r^ ^ tfft 1 1 
srrer ^-r ^ ftsrf ’Tfq^: % grqgr ftwa % qt^ 

(3J ^ 
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# Jijff # 

5«iRRiftci I, f | ij: It ircfta fl^ t, ?rcit gRrwaqi 

?ir 5irar I, ^rrgsfl ^ ^ 5JT«r 1 1 (4) 

^qi % ??li: % giq^ ^ al <?;? sqn^ m ssar |3n f^^it 1 1 
2Si?;T¥it-3rrEFgr?5' to fTO^ral 1 1 (6) % htst 5r^'ir 

1 1 (6)q[^ TOT^ ^ % ^cT ^ sirq ^ 

R:q> q}<ffr ar srjea: flsr 1 1 ca sa ^ sra’ ^ 

?ra%tRr fit 1 1 (7) wr^ ^ ?*iR!^cifta il aft iriftfa- f t 
? rRacg fTfq^ ?rra?TO 1 1 

a|a t ^ ^ qra sit 1 1 fe? *iin wa % Q:t I, 

ffi qR % ar«i ff 3qq}a l^f< 'fat ^*ik I*? ^ 

aqqR Dai 1 1 fit *i) qi? SRI fiai |, 3rq?q D g*Rf |ffi "fai sqaif? 
f^qr fiar 1 1 q| =^ar f qi I ? a;f i f # fit % alt t *fl srq cfta 
qRfro ilt sf# f r «F)qsr f st % a.? 'D ss qf at |, m *fl 

snt 1 1 q| Dtt D 1. tt q^f ^ aiq^ |q; 
3iTal % ftf-PfsT qj?iqt f) f^t t aff Dt 1 1 (1) fa t qitt t is 
fit t D Ilf ft arff fi ar f^f ar fi^sfi Dar 1 1 (2) qf^ =f<f 
af D fTOT ?qrf fljif ar, figsl fi ar ontai i (3) t f la'D^ia 
Ufai q?ff % aif afitr ait q^ I?! fis %t t af«?Dt 1 1 (4) aifq 
%5TO % STS ^ Sfj slsr f^ tt I, si? laD ^ f ts f ?t 
t aRsf lit 1 1 fifllqqitefla % ?aila Ds ^ srs f ? tt t, anafl % 
aia ftsf? aifpcsaqi aqitla q?[Tqt ^ ar f?t t, sfs 
f^l I 

?am sRf t sfs aw fi %qs q:f ^It q^ t ^Cf. to?. 
qqiaf % qf ageoa fl sqa? f?ai 1 1 

la asffPt ^ q^f fit | f%a^ q;f skaf^ltf^qifrgfT 
^faitf llai ^ # fnaflq sif si¥ Dar 1 1 ft 

fftaai D ^ cwar ^^tla aala ilai 1 1 qf^ fpt sfVf D D 

sqqr ar^lq snfla Dat 1 1 sf^ifa? sqqr aefi^a Dt 1. 1 

5Ep:5i qait ft aifTqqj fefa at — s^sl f i ft srf r t ftafs 1%qr 
fiar 1 1 
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« ?n?r, Jjfrii it 

( 1 ) ^ 5 tT^ i I ircflsr^ % 

f^TcT^ & 5iwr 1 1 

( ii ' srTfOq ?rR=«r?? qr;ft ^ f I ti?T:r?? qftfl 

^ ffRqr ^ nqqr % w w ftqk q^eir 1 1 
( ii) ) irqr sr^ar % ^ (Jr^ % erqiir Iwqf qi wr?i qqai 
I. qi ifiT^ % ?rf3 qfctPRir ^ q;r q^ffr 1 1 

% mrc^ir pr:— -(1 ) ^ fifitir f^irs ^ error fnlSToi ?fl5!5r 
(Mothyle orAngo) a^rr^ qfit a?rfq1 ?:q(l;T 

1 1 (2) ^ ^ ^ ^ ? I (3) ^ ^ig?n % sr«r feqi sffflsR 

3iq5r t vrig »iq?r 5 r^ 1 1 (4) mftir? qrFwtf 
^ fqer UK qffft ^q<ir qqi^ 1 1 qjrpjq; a>f ^ qrr^ % 

^ qrql qr^R^ir jt*!? qqqr 1 1 (6) ^*«r 'rwl ^ sri^^rq 
?rrqq 1 1 (6) ^ «Eq| q sRinq sr^r 1 1 

TO? % ?TmT^ 3Qlf ^ ?5rf^%fS5 )T^TSt!TSiq>T.— ' 

1. SfqhT- Pfq) I? |5^ # I ?^w ?q qlerr 1 1 ^ 

I qr^ w i>i 'fteTT it -snqqr i srq q^ qlfrar =aqr ^rer ^ qq 
g:q«Fr iq err«’ it srrqqr I ^qrt q| q^qr f?r^r ft» qsr sr^ q l^qq 
qterr ilgr ^ ^Rt, f%q% «Ter^ ^r ^ errer it qiqr 1 1 
Fqzit q^s snqr I qqtf^ ?q% ^Jer^ q^r eirer iq fiR qrRfq 
qlerr it errqr 1 1 

2. SI#!!— 15^ % ^ fiq W qi# I ^ ^ 

K^ errrr it sqqqr i qrq ^ cq^, ^q=f? ^ ^ 

I ’srsit sief^ it efieT I q fti qiftq nterr it sirqqr i q? qq'tqr 

IJr^eTT ^ ir^ q;^ ^ qt qw f, qqi q^it q;q» 1 1 

3^ jpj^ — ^g;Ei; i[[5j?; ^ 1 qR HjeT^ qi^ft ^ ^ I qpft ^ 
^■q q'l^ fl snqqr l qnit ^ qr ^ mT^ i fq^r 
I'q qner it qiqqr i wq ^tqit qi ^ ^ ^ 

|t5iiqqilfq%5q'=I«fT f% ^ rasil q;q; ^TTef | qqi %>jir 

wq q;? ^ 1 1 
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w!5ff w fTRS(ra!!r-(l) ^at sr^ar— ^rarg % aia a^l^a 

Il& I, *t’^i 5 qi[ sTf^r (2) §Tff> tm smift ^iwr— fit^ 

(a) ff^ EFaflft^ ?rfgr (b) grr?^ grief i 

WT !n atK-ai ^ srfg ^ grgna I ^ ^ |i*r 

aief^ & lf«r 'Ks sn^ 1 1 atfi % i^ter^R ii«r ^ & ircfla 
tiai I i% af gif^ vrifg f^qiai 1 1 3f gw ^ qi | i 

wnff spt qfwrai— % qwr^ | ^ qiw) ^ 
griww ^ B wr ^ ^rsCt ^ ^ t qefrsr I ^ qr^T ^ siRf 

stIeIw ^ gr'qlsa 1 1 grsrqr ^ qen*? ^ grief % aiw {ir^? 
WRI WfWqr WWI& 1 1 

«uf ^ W5T1% fefwqt qst K^K WWT^ Sfr^ 1 1 (1) 
wiggrl qrq) q^ ftswr ^ wqr^ arr^ t-#& ^fkqiT gft^ qRt ^ irfef^T 
^ wwar I, ^ ft q:^ 1 1 (2) srsr gft? 

gnqarfe «iO qRjfwjqr & qT sti^ I— w^r ^fofflrqq grrqoif? 

qrat % gqlw Iftftrwq waraf 1 1 

qrRlf%gnr— (1) fw^r wifwi liar 1 1(2) qfift^ 
^ef ^ aiwa qO qffe f%«Baf|2 fldl 1 1 (3) faqjr fa?r,a 

^ferq; liar 1 1 (4) qnfl # % frtf\%w (GH) grrqq ^ 1 1 
(5) grk n‘a« ^ ^er% ^ ^ ft^ 1 1 tqfr % era 

filers aiwa wai^ f i (6) % en^ ftsqa iflen, ft^aefta ^ 
gerrwl qa ^ f i (7) ^ grief % aia fterqa: erarif war^ 1 1 (8) 

^ qrat ? gwra I ^ aff, 5^ qpfi ^ pi^ t ai ^rq; q>i^^ 1 1 
(9) aig^’1 % efwiift % ^ flf ften^ ai: ga% gnaarta waa 1 1 

wraiff— gnef ^ ^ ^ qrwq^ ftar & aa% ar^ qara ^ar 
qil^i^ 1 1 aa[ri?:ar % ftu; aag % Wwfa a grfeqr €lff % a^a If qfift 
grtr: arariar aag aaar | i 

5iar!j qftawT— ’S'a: eraar % qaf«f I fta^ a ^ ^rOa gar 
fl^ I a grrpsflg D i eraar ft^a a aala alPrg 1 1 ^aar q;| agr^ 
% tl^ t, arafia ^aar, gnefla eraar, arftag ^aai, firfta eraar, 
af^ef eraaf aai ft eraar i 



10-i 


• 5rq<5j * 


qqi% fqrqjTr -(1) qrs q ?rfqrg 
^r^qq ^ qqlq S qqeif 1 1 (2) qrg?fi q? qr^ofi’ 

sfcffeqr ^ qiT<P % qqrq q? jrfeffBqr §, qqar 

1 1 (3) qrfsrlq JrrfiJi? qrrqqicqf ^ srRirfBqf Q5q:r?2 q 
fq? qriqsiis qTi qfaisbqi ti fqqi «&%£ qaai 1 1 ?« qf qrqqft % qqr^ 
%*) ^s 1 1 

««Rjfif % ^‘—(1) ^qqr w qiql ^ ^sr f^?r,a qsr g^rerq; 1 1 
(2) ^ qnqq qq^ i i (3) qrqfnr rf qrq ^qrfeqltq 

(4) ^qqr f^qq % qRi qecfelq I, qq=4 ^ crqqr q ^rflq gur 
vfl ?«ii& 1 1 


nrqr’j^tr !n^ 


?|fct 1 

WIT 

qfft ff #qfq (qic^'S 

aWqq Bjc|-ifai?ir 

qqf ar^qm (asr^P’^’iqfa) 

«rqlftqq „ 

qq? ^qrq ®rr?t) 

qt^Rrqq ,, 

^alfe? ?n¥ 

laftrqq „ 

q-lf ar ^qrq I 

^feqq- aiqf^e 

,( — 


qrd^rs — q^f^^ gq% pff ?n=5r, ^rt 

^ g^j#r q^ ^ qisr qisf 1 1 ^ ?rq?qRfr 

^sri^ 1 1 ?rf®f¥a^ 5lq I qHl >5 5^ tj 
srf^TfgR sq ^ 5ta f I ?r*5r ^ gqi ^ q:q) Ift? ^ 

fl^l I 

qni' qti' flS 1 1 {§r£qq 1 1 % 

q{g«ft ?r fii$r qrqqr qqi^ f I % qw wqqr qiqt 
qiq ^ qiiq 3s^ t, Wf^ % Pf jfqj? ?rqqr qqi^ 1 1 

^(Ci wsTt qi Clqr 1 1 qf ^ arrer q?t 

1 1 ?rRi toq ^ to>qa'tq % w f q qler ena 

^ 1 1 ^qqs qjqi qf q'^q ^qf [^q^qf ^ • 
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* JJjf? # 

^ ^ 4 tPi^ I, ^ ?rw ^ 1 1 1 cr^ 

¥ft ?tft-^«<t ^rI<t ?fk ^TF^'l^r |l^ 1 1 

— : ?TTinm 5 | SRfT :— 

1 . 3 P= 5 r, ^?i: sJiPs^if ? 

2. ^R ^ t t ! ql^ fttM a*Tf g^ift w Wff qs^ I 

3. ?R5r fqr I ? ^ gRTR^ir Ofeqt fi qs^ ? ^nrr 

gijft qfi:=?q ^ i 

4. % qR> ^ ^ 55^ ?f <JT cTRT wJ It strar I ? 

^zrt ¥r5f% & qiPt€ qtsn qqlf it mii I, 7 

6 . 5 rqqn, qRqff g«ir wq 1 % qqr pr I, qsinwr qgif i 





«(eiTPT 

(NaCl) 

^m.’ctsr ^i?t 1 1 ^fkfr ^ eft fm w sra> fwr it 

wr I . ^?r-TrTff, JT^»ft, sRit, “fsift ?nr^ 

g^fereT St. vt *r? fas i“tar 1 1 fd)- ?ito ^ dtfm ^ 

^ sftNRr"^^ d\f5*nT %i?T^, dt^r 3Trfe'!n¥ feSf err^ 1 1 ^ffr 
Sr ir| iteTT 1 1 

STf^ ¥ w:--5f2?ier^r Jrg f?n^ ^ ^-rf ^ trra Fctt gr ?r5ffr |:— 
(?) ^ ^ (5?) ^rdt & stff ^ ^ 

^ ?mTt 5fi)^ ^cT fit I sft? 2r|r ^ sur^ ws im 
1 1 «St5ft ^r »Tnf)' f*rrFT9> ^ pff r f?«n sttctt t, sr^ 

qft HI'S ^ fHHT srrar 1 1 H 5 ? % 'irtfr & hj^t f^^dt fsrfTift *1 h?: ^ 
«fl^ % HT'i % ^ *i%’T m k Rcs Tot Hicrr 1 1 

fTHH rndt Sr hF^ gs-HHt^Itrrl Fh^r FHHrsrrar | 

srH nf? 55 HT ^ ^ hI ^Tfr ^ f^nr htht 1 1 

sri'T I, ?H^r Fgfiw gijr httf |>>r 1 1 hh% 
HFHl’fr ^ 1 1 *11 Hk ^fftitH *sr HtPrn 1 1 
?rr?% 'nsr srh t wtt f at Iht i>rr, ftr sm hr ^ ^ 
%q5r<^«RsrrHr5r^HT^^'SH5rrErT|i 'Rfgi*rfsRHg;#'ir^?R% 

I, ft! HR ^ srR ^ HHHH 800 HraRT q^ rh hh srpR FqHH 
BtTHT I, Fsth srjk 0°0 qt HRf «r*Rr 1H°G tx hr^t i 

^ HHqj HH HRRq^ *r^ I, ^ ^ 

^%Htqi*nT qftH^FSHt m ^ 

^ ^ S'? ^ ^ 

snR ftHT I I 



I^?T^ sretrm 
^T5iPTr?r ^ ^ 

ci'rai. — 5^5? % %3flr ^ P?«rr^r it fjRjrar ^r sr,r i 
5[^fT (^^t) sftt ?ft?r af?T ffRrrarr anm ^ ^ j, 

^5 sri'er ?t wicfr «fy i ' t i 

?ftm i!tK sreg.— f^rffr if ^fci % ft-sra I, 
fstftit !fh iT3^.| 1 

^?raifr (3?Ji5^) ) ^ hV ?f):?r,% 

^T trcrr 5i>n 1 1 

?ftgT: — afJTg^ % ^ftirsTT s[^5r it, g^^rs^c % fsrsnr? iik t 
if, % ;Tr?nR it sfti % (ore) ^ 'Tctt eft |, ‘Ttff g^pet 
f ‘stg % ?i!(rR ^ gq^ft^r fqrgr ggr i ir, gpft It 

gtf ?afg5r snqpT gqr ii% sn^t 1 1 

I gggtsr — g^gp % 5r?rf grg it 5?r gtf % gtfg^ 

fg5i% srift 1 1 

g«?eg: — g-qgt % Igrgr 5rgf ^ it «rtt if s’fsg % gtPi^ fgqgit 
1 1 q§tfq sfggft ^ g?g ¥t gigr gt qrg ?t | q^ ^[^qqig ft^ 

% qqw fg ^^fiRt ^t fgqror m q?T 1 1 

gPest:— JR ^gg" Fg^tgqg gtg q>r gtftR 1 1 g? gff q^qigrfgqf 
fqqgg ^ gqgfgt F?ra: ftgr | « g^fq gftg q^it q^ft fgggr gt | q^ 

trt qg 1 1 

fe*gi5£ — % qgigr ^ Fg^gr^g (>?q> sRHiqg ^gg qftggT) 

^ qr gigfg q^ ggf % FgqjRT gr q|r 1 1 

feegg (Gypsem) — gf gFgg gt^ff ggr^ ^ grgqgg iterr 1 1 
' % gtgg?:, ^g^gg^ % stgr^T 5^g? ^ 

^gp % gggi^, gigt^, ^g, ^gtgt ^ qrm 1 1 

^ epx qc^T-g^g «qgft % i;% q^r q?g^ ^ ^ 

^ SI'S ^ 51 1 1 ggr ^gt ogggrgt it qgg *rRrt I ' igRg 

gg^ % 5Tg 51131 1, ^ ^ ^ ^ 

pf q5R^T gi%ft gt’c p> ggif gigtp *t fi«ra 1 1 
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— xr3r?«rR % ^ffrsff Sf ^ ^ 

’Tpr'wif f«Tr!T Twr t \ % ^'t^r?r 5«rnT ^ 

«ir«rr srRrr | i 

arrg— 5<pfe^ (Silica) ^r^rt >Trefr 5 t sfk f ^ 

?r?5 F^^rJf p: ^^fbp t, 1 1 w«r?r ^ft^rr tot 
1 1 «iT'vI 5 ’c ?T TOTOf qrqffc^r Jmfff vi rf r 1 1 

wj^ snfe ^ ^tV TO^n eft tot |, qR^g snrrer ?feft^w 

si^l I 

TO’tT*! »Tr «ft>n TOT { Soapstone or Talo) — % sn§[^ 

TOT sr^fsr ?T5ft Jf sTi’t 1 1 *r| tost ^ 

TT 60% RiiTOTT^r ^ ^ Tfr^TOi 1 1 snTgq: % Piq>ff T^qr^r % to 
3^ft*rr ^ 71*11 sTfcTT 1 1 ^ sfk ‘TtTg’ir Jr tIV 

IT? f7TO I 1 

TOHCII^ ?fk «T?7 grotft TcTO— fTTKeft ^ ^ ^<sprrfT 

ftrqt Jr 71% 7|'t I I 7?T qpT HT^ «Tk 7c7Rf % ^tTctFto TRIRITT it 
firapr TT^ fffir ^ ?rTOC»nc PTTOr 1 1 fTrfl? ^ qe«n: q?li 7f|7f 7r 
=7l5i ?ft F77:?1^ t» p! ^ fTO TOT | I 

7r?Jr q:rTOrT7 ^r eriTf^r to^f to Tft F^wa «tt i 

75t1w) TOeT Jf FsTeT^T 777? TJT TOTO fTat 
I TOFT war %a 5 r rtst^to Jf t ’sTa JT aar ^Iroar ate Taasr 

wFa Jr Faaar 1 1 ^ 

777i % afaFTO TO ^faa ^?, froJf FaaaTikr alfaTTi 

7 i 7 l atJr w alar wfa fteT f TOwra % arat Jf faaar 1 1 


O*- 








'Ifeir 9TS!ir*T 

«afiw-sn?^ ^ ?rsm ^ OTir ^ fwlw ffesAqfJ lr 

SR5 ^ 1 1 ^ ift ^ 4?i^ ^'t 5n^ ^ sifTW 'ifar 

I, ^ q^5r ^ 3^=^ *f 1: <5rTjpTT 'TfcfT I «fh: ^ MV w 

?rnra?r «Tf?rr 1 1 srt: 5^^ Jnq?l! % M jttt^ ^ spfiir 
qrorr ^ I \ F?:%«r *rrq^ % ^ sifV 5 ^ 'Pf t, 

% M tM sfM Jf q?g?fr ^r cftsr *r, IT^ spn? ^ *rr# 1 1 
I, ^ 5rr^.^ 5rf^^ % ^"Ver ^ Wti ^ |f 1 

w?iV sRiR 3R- gJT t 'HR’ »r3r ^r | ^ ^ q?V 5 |t^ ^ 

1 1 ^ SHTR afVwJT «R ?g?r sirm? |, Mr prrt 

% ^ ii^ tv ?rwT I ^r | si^ ^ »Tnr 

^|5rr I, Jiff eRf fe'rr^sjr ^ 'iferJT Jirn strar | i m: 

w »r^? fTS5 1 1 q? ^JT jr|f Mk ^ s{^ 55T5Jff fnr ^fr 
^ I 

liRiR If irp; ^ ^ ?V sR3TflwT |:-- 

(1) sRrr# 

(2) sniyi^ 

1. Rfi^f ^ W'ff’??f ^ fwf ’R f I 

12 = 1 gs 

3 «SV5 s= 1 w 

9 «gte = l ^ >r3r 
144 ^=^ = 1^1155 
] 760 irsr = 1 ifl«r 

/5/2^f ^ wtw ^ fwf f I w ?rw^ ^sr 

w»r fR f / 5^# fR ? 1 ?r ?rRR wm w f .•- • 

16 fiir = 1 !ny?9' 

16 snrafTT = 1 'fl"5 
28 qVi5 = 1 qRiE^ 

4 = 1 

20 = 1 5?r 



* ' If srps ^ 

jrrqif t !rfq^ !r(p5ff frw ^ 1 1 ^ 

'R, ^ Jn*r: 20 E?r 5ff ^ ^ i 

snni^fl" if «*i<i ^ i^Fif 1 1 ifi% qrf M? 

^ ^ grorr ggr |:— 

60 ^rgrogsrl frrfge 
60 ftfe =1 ggsT 

?ff^ Trg t ferr 24 gnS: I, %ggr fer ^ gnr 12 

1 1 

^ S?t7# wmf ^ / ?f 

^Mmfi ^o®o /%5^^ f 

10 fiRff »fte^ = 1 &!€f ^ 

10 ItT^f ijtSK = 1 l4lH*ld< 

10 tgf fjfz^c = 1 ^ 

10 = 1 
10 iw = 1 .^sWtet 
10 IfjWter = 1 PRWte^c 
ig% ^ gig ig 5 r>k fgl" wr^ |: — 

pRff gte^zpro ;f|-o (m. m.). 

^iVo (a m.). 

1^ ;jto (o. ID,). 

=gteg (Meter) 

SqjT gtH^ jjfo (Deoa Meter). 

Rb^f41a< =^ Metre. 

gfl^ SR!H^ If gfg ^ mg 1 1 wlg-sar ^ gg sigf>r gffirr 
if fw grar 1 1 gni sg gg% g’g | fggfgig i sgw g^g^g 
^ SRfPC |: — 10 fg^ gig = 1 %f^f gig 

10 liJ^f gig = 1 gig 
10 Igf gig = 1 gig 
10 gjg =1 tgg gig 
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10l^*!n*i =l|^?rPT 
10 - 1 f%eft ifW 
«n?g g tftw rgrr Jf |»r ^rnr, ffnr, wk ?rrir w ^ 

%7lr 1 1 ^ ^ % w’T, 1^, 1^, ?rnr w Jiif i 

f«r ^ ^ firf^s, ?rk ^ 1 1 sra": 

*11 fiffer sRUTsflr % ^ 1 1 

5r»9[rf , arra, ^ ?n*ra5T *nq% ^ 

if — sTf^rsiT^nc ski iirft ^ 1 1 % 

*n«T It ff^rrqf ^ \ ^^, ¥t *n fe5fV *ft ^ ^ 
tt 1 1 tsfterr?? ^ ## *iV ftra^ |; wqir ^ ^ 
ft^Pir *1*11 1: — 




y 


^farr 1 

^ ^ #51 *rf I 5ik *11 it % ggft 

it i *n# ^ f^ 5f¥ir 2 if ^{iif *rf 1 1 far^ qft 
5i5frf *n«pft I ^51% 

1 #51 ^ 

% ?Tf)r 

WtFsH fiRlt f^RT 50^ I I W 

fsraiflr 5nFf if ft #■ #5r qr 
*i?^r 1 q# ?nTir 

‘ 5lte ^Nr V F?5f % ffiq^ F^ 5feTr 2 

^Ff^ I i^qr ft 5n=^ *n7 ^ 5rHt? Jiff q?*: tnrr ‘qiF^ 

qif qp; q-fq 5ft«5r fJrquTift mF^it i 



« >»! -'1 »nt, 77 7f; -ir, H, , 

.« !f'{ 5:f, 

0'.'? } s?j .-?»»',• ,, '"xiT 

t-i**? «<' Ti « i;r t 

^ n •** o 

'■* *' '■ - N »f •■?. »r «, »; r. r .7, 

» »»*1 j I 

»!■ 'fit 73- irtf ^'t y. 

»l ^ *t»*f pi nrii, 
•f?:r:r frr'n?.'!? ?i> 
<?■> nn»nt fi ft »Tni 
IJ i ifHt iitsr^ rr»TW 
f rfj ffr Jinr '1 
«r s’-TR »rf ftrpT »r 

E*T K^tr^ in? r? ?|V ,1 gpr T„7,t ^ ^ 

~f *r^ i r-p rTpf rfj fpiV % 

amPif!: 'wim n irqr Br«ir i strTlV frgrffiiT ^ 

»ff JT* ‘^nrt tCi Prr?rr5 r7?rr=ft srr § i 
I ^»rTr Hr? itw't Px'ir iprr ^ i ir^Ti^ brt ^r 

^ nt«T«Rirfl; tm ^ qte gipl«R5RBi 

''nPi^ «ik ^ SPIT ?rTO ss: ten % isH: 
g>rpi>rtsw PH'TTsifnt 
Pr^r nesT 5 niV 3fte nR firnn sri i 

«mr nnt if msirnR' Ptr SRt «r.r inik §fR | ■*— 

3. ^r: 3 ?»f;5tsr 

t:#ra ^ TOT % ^ ^-(i) SRlTJTr trafis sk (ii) slsR 



? 
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# fen«T srp; p # 

msTTHST ‘sr* #t ‘f* 5t q5^ % p| tt?r |, 5lf 

tR 'qii§:!ik V «rc ^ 1 1 V <n: sft? fi[«TT 


f^ ?reJiT 6 ^ #siiT 7 

*nTr I fti isRTir ^ ift ?r^ | sftr t i 

HfmerT ?r >r1«nwT ^?ft ^ sirra fsr^rmr ^i | i fsRit »fi5nRFK 

^ ^r 3zrw 3¥% ^ finra^ ^ 5nsnf flat | j 

fea- ^ ^ ifftcrfl' ?rpr ^ »nq% % jRnr ^ %5ft«nf 

^ a- ^TTiTr siwr I, 8 a- fs^w w 1 1 

'ilw^'t. ^ ??r ’r 5%5r 

sftT 5nfl-- flat t, ^ ^ 1 1 

la ?%5r ^ fasRT- #tjr anr % f^rrPnr % 
srar^ra fw sri \ i^Fa^ ^ at^jR ?%5r 
1 1 ^ 'aat ^ |; p ft«n: 

^ xi^ t a ^ f^ #5r R an^ 
ar 'fUj ^ TOnar ar a^ar | ^ aa^ % 

^ a?^ ^ faaajr sanr ar ararf fa^raar 

it, ^ 1 1 |[a% ai% aat a^ qa; ^ |, fat 
^ R aaar F?at ft aarar 1 1 "a” lat aPnn: 

?%5r5nfl 1 1 

aiaRiiraar alaa^ ^ t XO aia aaa 
^ % 9 anft % a^iaa ftt |, ait a| faaaa ^ | Fa: afaar ^ 
afn?a: aia ^a #5r ^ Fa:at anr % arra^ flar 1 1 





s 


* ter Jr srp; ^ • 

% 10 ?rnr= ^ ^ % 9 in»r 
wf%*R % 1 ?rnr=WRr ?% 5 r % y§ 

5tRr ^P<*tx % ?inr ^ sA^c s|?jr flig' % ?rnr % tot sfT 
Pn>Rr fw TOT |: l“| 7 r=^ %» jfro, tJT TORnrr^ ( least oonnt) 

. 5 ^^^ferrTOi — 



^ 9 gfiJK ^TOT 


T» ^ 3I---#rqT W fWSfr liteT % BWiNTTO 

?pi^ ^ r MV^ «i't^WT % ®nTr ^>r *rni^ % !%<? tsrJTsj’ ^ wtwr» 9 T 
I I U % STO ST ^ TT ^ I f5f8l% sr <TT 

q5pfriMtSTk^f^q*ir?F4tiT5fr^l?f^gT t I ^ !TSfr «R 
lt? 5 WteT TO ^ 
srJrt^tr 5RrV Jf 

^ vqidl \i ^ ^ 

^ *ir^‘T^gRrsTnr*rr ‘f^ 

TOSER^I I TTT •n: l5Sf 

»fr^ sft ir?rr I mi 

sfivT ^ TT TO iterr ^ 10 

I, % * 11 ? ^ 10 Jf irroi TO 1 1 

sftsr T%5i qr 60 ifT 100 to ^ I r ^ ^ ^ Prtoit 

fr^Jr«TsftT2%?i^TO^|i^T^’i^^’r^^ qiT ^ f5«r 

% ^rqr ^ PiTO '^rF^ i srr ^r ?T^ fTar | Tit ^ ^ 

qr^ 1 1 ‘ ?3t<s{r 

^fJiqT 'Pt srrFer toto^t Ftoto it^ I • 
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« ^ srp; ^ «!= 


^ ^ ^5|<tK!f 30# 5F^lt '35 ^if ^ 

ii'(i[f{'+>^ i$3T % I 

r~””~’~~^ #31^ 

j 

lr^qi5n=5n^Tf x^'krf i 


3+<ilS 

^ ?re!IT 12 

FwT^ |3 ^T ^r^'S3=37 r® itar igtt « (qrf) ^ 3.14 1 
!fk r frT 5 T sis'siira 1 1 

^^53=77 r= X (!i5*5!n3) 

^ spT ^r^«r=4w 

^ 5T ^^re5l=2(5re 5 ito) “ 5t3 >ft3T 


%#TO % !ll''3!IRr 1%^ SR 
^ ^T srar'Esmr 3 t ^ragr 1 1 
-«fw*r— fe# 555 ^ 

SPT 5^05'fi5r 33^ 51T535 5^13137 | I #f 
■y‘'IT 55H ^ I 5| 35155 5TI55r5 ^ | 1 
55 ?555f5 15553% % f3lf 5?# 55 

^ sr!ft5 it5r l-- 

3r%5r «rre— 5f t^5f 315 3T %35I3K 5^5 ft5r | 
f33 55 %o 510 % 5nt it?r I I 555 55 55555 
^ F55!Rr5T ^T I, 35 55 5% ?5 555 % 373 %% |, F35 53 

53 B5 3T5T I 35% 55 3555 3T555 1 1 

5^—5^ W5^ 5pfl5l % 5553157 | I 5f 5V 55^ 
— ^ 555 37 %35 57 §157 |, ^% 5%% ^3 2# ^5% |, f3?^ 
55 r53737 57 5357 | 1 5§ 5% 3f35 ^57 | 1 §5% ^ 

^—5% 3l| 3% #5% # 55 55 31555 f53I3 53% t I 

55% f3# f5%5 f5f§ 53 5151 5^ %% | sl’C 31555 
%3 %% I 1 55 ^ 313 %% t, 155 5151 55^ 5® 3757 

I 



^ 5557 13 
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# fwrfr ^ ^ ^ 


I, 'nffl' FaraffT t, 5-f ?F5i?r % inw smr- 93 r 
^ r ?n*icr!Tit«rr 1 1 

IT? 5ft ?T ERf? itcTT |, eT^ ^ ’ 

^ fsFfn^t 'R tTcTErr fet ir t?^ sfirr ?teT 1 1 ^iitt ftt 

5iin^^ a«rT ^ f^ ?? ^ 5*i ^r 

<at=Er^ ?ait gw 5rtT wrm' 1 1 f'r^ ?r5R wer wrga'f 
% ?tcr I, ?Tiwr?Tjjcr. w 20 fik 25 ww % sift 
1 1 3JR w^ fg^ aft sf^ ^t ’ci^ iR gw ig^ 51^ 
’c?gr I, ?garr afRrg- it? i fir sqw ^ fwi aw ?wiw 
qwwr, giftf^ w? ?r^ I- wr t gwr :ft% % i?r 
?wr aw gwiw I oTt gw aft wT|g w^ sn^ ^ i 

r<T^ ?Ttw ^wf aw ^awtw wgiwfwar Jiata- 
airarr ^ srFw? ?tgr 1 1 gw% giwr ^Fww waww % sat 
aft 55wr afk ww*t gwftww af^f eA wfeaRf wtwt aw 
w?t war arwr fawr wrar 1 1 w?r wk w? aj|wr 
w ?twr Fa? aft| wt srwtwaiar fa% *rf^ t ' ^ 
awit 5ft ?5t f%w't awfw # gswT aft siiw aRwt itwt | 

„ . at %at 5ft ^wtwIwif Fiswr ?w gw ww ^aFafijia 
arw ^ grrar | fas^ aftf ^r gw aw?^ aiar | wt 
arw ^Fwar F^i aR w f^T" ww it a?wt aft aa^ 

aianr aR ^ i ww i?af gw aft ^ w |g^ aft awRar ^ 

^ITwar % 5R {%wr wiar | afti: s^z aft wtwt «t?r 
IIot wRrt wrat | f^l pfar aw aiiwrw FwFirw wawt ^ 
wrar 1 1 ww 5:aiwlwaT f?5WT ft wta't I at aaaft wrwr af 
irai await |;5ar ana ^'t wiat 1 1 

sRWj^rra sR«T 

(1) snwaw ina^ % w?^ arr w?jw ?nwaw awr 

(2) wFwir %atw aff aR?w aii gat wf^ awt a# I 

(3) gwitwawTt r 

(4) arwRwr %aftw aw wgfw aR i 

( 5 ) lawt ^ ^ sRjTif^WT aftwaTr | ? gw^ ^ ‘ 



fife 



l(?RT?r«?wr 

?rtR5r Jr sit fsi ^ 1 3ik f^pr g?5?ff qfr ^ | 

F^ff ^-fjr ^ ?fr^ f srpRT ^ t, ^1? 
*1^ *ijtfe ^ STT^ 1 1 ^ fjRir |Jr ?r>i!fr sik srRjFErer |, Tia'r Mir 
^T5RJ5r «(fiT ^ir sppft sfk priaT |, stk <Ji5r 

f5F Jr ’g 5 >T-^ ^ ffpp^ ^ 1 1 ^ ^T aicijf *ii | 

^ ?fgift'q^ I, q|r? wTr TOsf |, 

'RpJ I, qi*fr, qi| aq- qqrq «F# % ^ 1 1 la spfp: sa fqf%q- 

?fai^ Jr qqpT Mr *r^qT qfaV 1 1 qt qqiqf MT Pram 
aTaqr q^r^r q^Kr srr aqran 1 1 at-at q^a fkt mFq agcr Jr prpff MT 
^^TgJrl I sra: qqta 5Tq? i?!j|, fe aaJriTR §rar| 5tk Ir qi^r 5scT5r 
qrT% I, aaqrr Pri^ ?nqrf? fTar 1 1 qqm »?qr |h^ Jr PraqfT Mkncr 
qqpf Mr 5PT aqrar |, % fsnc sra aTa aFa % akFqra ■qaiJr 

I Mk arf arq^ MT qra Tfr iT a'T MT faj fT aaa Jr |q qaT^ Jr aaqa 
fr I Mk qf^ qpiJr | Fq? lar ata^ qp | ak lar ^ atar aara MT i 
la aa'K qMa ak aq'T Mr afsir MT aPr Jf arar ^ 1 1 

qarq'faPT ^qsrr 1 1 w a^r qa agaa ^ aq% Fq?a qaaf Jr qrq^ 

I I qaqq: qfT JTa qq; qfaJr, af ?apr kar 1 1 aa FaaT qaiM qit ^ 
fqfr, qpfr ai q?aa qiT aqJT fra q^ qfaJr, a| aTq% ^a qiT aaiaar i 
aarPrqj aiar Jr ^ ara q^ 1 1 qaia M m |>ai 1 1 Faq qqr 
aaPr ak Fqjar ar aqsar |, af a? kf ^aara q:r sJraa aT, ak aJr 
MTFaqj gar aro aTa aT, aa aaJT gqr aa qr^ fk Jr aTaT a'T ^aTJT 
Fa aaqa aK a® aiar |, ^ af fa^ iTar | Fa far Jr aiT iTar | 
at^ 'I’Fa §aT qaia | ^afai^ a? qs^r ar aaar | Fa qaia Jf MT arc 

1 1 qaia Faarfaa MT Faar ai aaar 1 1 FaMT MT aaK M qaiM aT 
afaa <rfa Jr gaat aaai aiat JT FaaiFaa Faar ar aaai 1 1 
at-a^ q5*kr % ^ Fat? ar aaJT | ak Mk aiFa aq^MT % |qrt qn^ 


’*« virr 
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# «Kr!f «fh: pr ^ 

9r> ?r?r5rr srr crsRrr 1 1 w stw: |»t jt| 

I 'Kisf ^ f^TRTftrfeg- pr |s— 

( i ) 'Ri<T 5«rR ^ I, 

(U ) 'Rnf qrw |, 

(iii) ^ iTR §taT |, ?fh: 

(iv) q?r«f feirr srr 1 1 

?B[^?STT?Tf »Trai STRIT I 
(?) (5?) ^ (5!) ^ 

st^: — ^ ^ 'i?nf 1 3ft ?rwi siRnr ? ww 3R?T?rr ?pn 
'n: ^ ft«Rr T|?n | sr'k 3i?5^ ^ pr •iw sttctt 1 1 

gq':— !rf wptr «rr^ f^r^ | i !• ^*t Jf 

i#^m?iaT|«k«rnra5r 

^ 5^r 1 1 

5l?r«f?T«iflfpr. 

1, ^ ^ T^fTsf f^ ^ ^ 

g!|sR^!fhr«jr5^|, 

>^, ^t§n 3ft| =^5? 51^ I, «>Tr, 5r*i^ t J 

p % ^nw I, ^ gat ®n^ t • 

2. R«raT— «r>rc qft »ftf wk qf p ^rw ^ 

qr irit «rR!T^ ^ 'r at qqr^ q?7 qffarRrr 1 5^ 

qisrar qi^ 1 1 ^ ^ ^ ^ ' 

gqr ^ 1 I'f ^ 

4. ?prar-l^'Kraf%^nT^3rraqttir 

wr,?ft|T,ta5r?5qTfei 

5. M ??nq^f'-5w 
1 1 ^ * 
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# tRTSf ^ yJT * 

6 . ^frqnfr— Jf Jif 5 ?? ’'fir ^ I 'Ri«f 

f%?r^T ^ 1 1 % f5r^ ^ ^ 'i?T«ff ^ 5ftM, 5rk tpF 5> 

?)■ f ^rar i^w 5n% sn^ It ?if^ ^ ^ 

^ ^ ftTT-W? ^ ^ I ! 

7. siE?^— qsTOf If i^rpir ^Tsisr 

1 

^ OT 

^ ^nrftssractT ( OompreBsibiliy ) ^ gut sift 

itjTT I ?pik ^ ?r^ 3rr ?r^ 1 1 sji I ftr s^r % 

?^!jf If q^ |;?r^ It srf^ srt?: ^ ^err | ^nsrfjr ^ <Rr^ strjk ft^lf 
^ si?ff # sAwr ^ w pi fft «T^ rf«icr Tilt 1 1 

^ ?»IW ^ ^ ^ I ! 

51^ l—eig snfffT «R p «njft srsft, ?n«r ^ ft? qifft sm ^ 

fftr it aim I I 
sr^ 2— 5ft q!i9 

«. 17 If sigmTT^i 

'!f’ at5it mtt 'a' 
atfjft ataf If aifit % 
amfefasrlf famm 
am I > w, a It 35^ 
Faa' aam 17 I, srar la l^«f ftf 

msft HfT aaii V ^ V ^ alT |, 'a'.% 'n’ ait atr aft 1 aa: | 

ftf msft ^ 55t atr it 1 1 

aa aara at ^ arg if Ta& | ai mft ^ gra arr^i aa lim i i 

smta— qa 'arm ala qa ^ a, If ma aa ar qiHt aa, 
wii5r ^ 'rrft *^i?i ^ ala at^ ^ al^ ^ araqr aa %ar 1 

ga aara aaar aa aaia aalt |. — ^rear 18 If faaiit fit 
% mna qa a^ #, lalf qa ?fta^<nat sra, ai aa ^ aia aiW 
sfta ar# ar aa aa ^ qaar it ilar i 

sa aaiTf ar aara aa% aaiaa # saif qa Piaa aaar i 1 




SSS*/“^2^*2*^'a 

'SF^irCTfSi 


o 




ic 






s 


Si 




iSg 




xa 


v'.' 1 ■ lyg 







F^?fo 18 


ffo 19 


srt: Ilf ftre I q?i5f w 

5^ OTVl IR 1 1 

S? 'KT«r SBTT ^ ^ ^ra- 
iiH^ |— 5i>r I % 

SR ^ <Ti!ft *r f ^ t gt thV 
^ ifti: ^simcTT t — iriT^ sr? gir fegl 
wn^ 1) g^ trI *!■ ifRT at 
f%w 20 fir ^Riar <Rar | — iif wt ’ irf 

ifft qiiit % !3W5r % ^fTw ft ftar 1 1 

»T?ff%g?!r 

irt:— li'at ^ ^ Rtar srfsr^r art irrarRr ftar | wk fsm 

#t iirft^ !rTiraa' 'ift aft ^ 1 1 jijr % ir>T aw ?flT 

?nwJRr ir <55r wrat 1 1 wrk wr^fRr wa ^ wft ftar at |sit ^rwt at 
as aaar «rr i la srk faat w ?5 ^ faf fir ?r afr ar aaat 1 1 

(1) i7?ff ^f W’i: I : 

51 ^— qpi gr# jawia % 5§rat at cfta a I ga: a& faiar 
ar at5i% VC aiga ftar fa arc a? aar 1 1 aa: fa^ ftar | fa far 
it arc ftar I > 





16 


# ‘RTST pj * 

(2) »T?f 

sRhr— q*ftrfHTT ^ ^?i5r q^ ^ % sp)% ?f stm ih^, 

Jf q*itf5WT ^ nf«r qsq^lf sir snqnt i ?ri: Jif ftrar gteti | *ra 

3I5?t«iRcft| \ 

(3) TO SRi^ si5rat I .* 

Jif sit TO qrorf ^ q^ pr 1 1 

q^ qpft & si^ ^TOi TO qn 
rira spt rit usirtr run ?, fq;r Prara spt 
rrsiz ? ift TO fr? !T eft fTOt 51 
«ii5ft |t 1 5i| fufe^ itcir I ftf >%^ % 5ft% 
^ TORT 5151 rit |, ftf fTO HOT 21 

?f frTOT n«n 1 1 

siiitiT— q^ Btqjt Jt qm «tf 
Htr qn Htr & 55 qstq qft qnt qft 
qi^ % TO q;r stqft ?f nrst r^ nqfq 
gni fTOT qit ?f ft, HUT fqj ^ hot 
qq if feroi ot 1 1 

qm 5IHt if fq^qi 5 ^ sit 

551 ^ TOR % qroiq ^ i 

3!TO 5!H% 55 ?ltTTO q^THf 

$S| f^q pji SRI qqfq f5OT § I 

^ gqf qFsiqr Hlqq qr 5 |h tor 
ST5I& % fnq §5 HI5I^ HOTT 22 

I fq; S5 qqqr HH q^ HR rH& | I fH eHR ^ % qifft K% SRinf 

HH qf' HI H TOT I sftr qiqt |q!|T hi to h qRl q|’H% % rTOf 
% KHT run Him 1 1 

qsq|5T%TOTq% Hiroif ^qiifq^eftl HHT |Ht SRTO Hf 
TO TOI^riSf Ht fist HT HH& | I 




Fro HOT 21 


^ Jpi'TCv::;-" 
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I 

?rfr ' m ^ % 2»ir f’T5r-F5i?r Is fsnt fn% ^'1' 5rrf^9rr ir 

Mr nirr ^ •- 


I. 5t»r^r«rrJRr5r?rl’C 


] ^ fjiMcr sETPr- 1 »hr w ^ 

a^arfiarlttfejT Jn^sffk sriw^^riT 


Frfw^ fr^ ; 
^r, 7 Fro | 
^ w OTrw ,■ 

^ 1 1 I 


ST^T Bff^ I otT" tf 
* rr^iT ?iTJTcrT rrgrj 

^ ^ t • 


2.*n^§?n|i j 2. ^ 1 1 


3. ??r^T ^Tf?ra’ *nr 
jrar a’JrwvT iM i 
ursRir^ fril 1 1 j 

4. *rf ^ ^ 

5[T 1 1 

6. ?!r% ^rsnr srpt 
g^ ^ fjfsrRR: 
3^Sr ’FT *if *1^ 

I 

6. >rrf 
I ?{k I, 
%f%Ji«ftfn 


3. tra' I 3. 535r cRT ^ 
^JJRRT ^r 1 1 ! ^ I » 


4. iTl ^ t «rMr 
?^prr srr 1 1 

6. ???% 

MrRiTS^^ ^ 
^ ^Ri?r ^ I 

6. »nf ^ ^ 

g^gr I ?{^ 531 

sin^tr F«$^aT I, 
$rf^ I 


4. !T| 3pr !tF^ ?3PfT 

I 

5. ??f% ?Rnr mil g 
qft^SBTW^ Mrr^ 

6. *rf ’RT 

I 3ih: s^ ^ ?r 
fiiff^VI, trMs3?r 
sff^^r > 


’ yt.. 


# q«n«i # 17 


^?r, ak 'rpt % ?fr 5# ^ sffnl: ^cren^it 1 ^ 
s^ s»k tRraf ft | • — 


skr 1 

rm j 

*Nt 

q?«R 

qpfV 

I^T 

), 

5%5rfk 

?imt3nT 

•“ qfharr 


irfftapT 

, fhi^r 


5ITl?t3I^ 

cTRT 


qqtfjpn 






?mr 

5R^ 


qfSRT ^ TO 

qjtJRrr 



ftft, 



r 

V 




sJTW?I5n«f 51551 

' (1) "Kw ^ ftJT !r^«rr ^ | ? jt^ % qra--trR 

I 

r (2) sq qqiff % 5 {jir srarf wk fes qk Fq? sq- srqqr g^r 
s |'5 1 1 55r^r tkqf ^ srar 5rw ssnn qqr | ’ 

(3) q?r qf ftqrn, gfqgr ?k ff^rar f 

^nrarf 1 

, (4) fes Fqf |qr ^ m ^r | ? 


/ 



OTTO 

^ *ris5r— 5»r ^r? % ^rg? ^ fsr^ 1 1 q-f *qRt 

?ik tr |q: 1 1 2 «q 7 &■ 200 »f)w ^ 3;^ ffqr mfft to 7 I i ^ 

^ SRTR ^ >rff f»r 5 ft' |, sirscftarfr, stt^sr' 

spispr-^-irR^ms' 1 ^ ^ ^ 5 t qfei | wtfe 

^ srfsi^ tr^r il^rr 1 1 q^ |qi qrr w itar srrai | sftr 

5ar qjiw !rf^qj 3;^rf «r irgsq qit %qr ^ ^feq it arr^rr 1 1 

HRq sr^t^ qq ^gr ^ ggig — ^rgs- a^ «k ggr w ggrg 16 qV 
srfir gq f ’q itgr 1 1 qr<tK qn gr|f|- ^rqqjfr q;| qt g>f ?’q 1 1 srg 

gfg sq qq |gr q^r ggig fgqfi# fft 
g? qj^ | 5 fK tftq fqqivigr |-qg |q 
ggqq gggg qgt q^t q?^ ^ W*pt 
qroir g| | fqr gf ggig qg *fk ?r 
qggr 1 1 ig qgw gf gig git 
itgr, gfg ^gg i?qf ifrc itgf ggjg 
^gt p fgqqr it gig I ggii7:qr 

fgg g^ 24 

% fgq (1) 'ft't ^ qnft g^ q?^ ^i#, giq Tgqig gi^ 1 ^ qit g^ qiq 
g, g|t sgr it^ ^ 3> grq tgJt fir giq ^ glg^c qrt ^gr qft figig fiqr | 
gk fti?: gi^^ qrt |gr % ggjg % qgw "ttgr fqgqr gfigr 1 gg ggr qfi 
%g?g^g't cTtgfgifKt ggig gr gfgqtg qroft gt, q^gg ^flgqqrt 
^grfggggl g'tgrgqtg|gqgrgkgr|'c^|gr%q'fi'qrtfqgqgfigr j 
ggr fg aqq fgg g^ 24 figigr w 1 1 

^ ggig gr sgtg— gg ggg Jt^qg % ?ft?tgig gfig ^ gf 
jpftg fggi gr 1 
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spsftl? 1— % tt »T>5TTi ^ ^ 5H !WT^ 

31^ 2|r ft? ^ ^ !T|f srr «Er5eft \ 5>ff 


«ftcnc ^ 

fsrr ^ sn gg tgpg ^ fen i 
Vi nVsff spt SRR ^T nsn 
fen I *i§ nsr §> n^i, sra fe g^i% 

?n5 ntt wtT ^ nra n't?' gn^ 

ntr 5nn^, ih^t nrg n»i3?r wn ^in gt «n i 
snftn 2 — gsnm % gnr & vr ^ 
tf f3i«ra!t |ni fnwnt nr n% i nn *it^ «fft n^n ^ pi fenn nt 
fe alrst «ft^ ^ «g5i% 5mm | \ gnm ^rtoj ng | fe ntn? ^ 
?m nrnn 5T5Rft |, n^T ?m m nrnn nff 1 1 

sra: n? fira: prr F^r gm nrnn nr^rnt 1 1 n| nmn |, nFn 
^ n ^ eft pRr 5rftT |t ni^ i nFn^er^ ^ffr ^r nm | F^ 5“% 
5«rFit "R pT % w nsTR % mffnf nt mn fteft | nk pr^r 
^ Jr ^ ^sqil qfa't I \ 



?n ?mn 

nipm (Siphon) — F?^ 3 ;% 5nR % mfn % ?ft% % 5nnr % 
^sr sn qim^ % fetj ^rr^ep^ ^ srjik fern mm 1 1 g^t 

ff nm 5i, n't n, ?tm Fnn^ ® n 
fm, ^ ^ ^'t !fen 5n4t ^ 1 1 
smn sn nnt ^ 

fer^t femam ^ |, nk ng% #ff 
Fnft ^ ?r m? ^ ttet I fer^ 
fe sn pm mp *r fern 1 nn 
f n mft w PP ^ I fe ^tft 

gm »Rm^ ^ Jf gnn^ FqR 
n’gst spt pT %% I, p p Pin Ft? ^ 
5nim 1 1 n? p pi fefen mr pi 
jRft ^ #£t f m % fl: fi; PI p 

tifn mm i ^ n» 26 



Fmi nPT 26 
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* l?r w I# ^>r # 


7 




1 

Fnl* 


LA 

ft' 




TTsft w <n*r — ^ TTj 9fr ^sir to 

f>rt, I TOf^jjir^ggTstertif 

f TO V 5prr|)ffrti ^^ 15 ? 

PiTOST q?q- ?TTO |>rr 1 1 w% % sro 
^ itroc TOfr aro TT sft% Tf- *iT srr 
^ ^TTOTT I ftj^ |fo55r 'I ’ Pr?TO Tft 3?rc 

5rjgi I » 

^ qro ?r§racrr It ipft %1 
froro 77 7 ?^ ?iTO ‘?'TOr5n^| <77 
fTTO^r !ft% 7 ^ w 7|^ I atTO%sf^:^f 
% sfh7 7|cr TOT ^ Tfcfl'l, TOtFTTiroFTfTO 
ff|% # *ft7 STRfT I ?ft 7| gTTSFt if>%TOmr 
I Sik ITT 71% TO1% % TOrra V7?t 
3TOfTOr5r3J#t» PfFTOW STOOT 

arrar |, ?a% 7 7* % #7 ITT TO TOTO Tfff 

TOT it TOTO I I ITT PTFT 7t % f^77T 
‘?^»r'Tfli|7r7?i\T: ^%#7% toto^ 
I I Iff |7T7%^7^f7TOf7^’*'^^ 
^ % 5TO ITT TO TOT7 srf^ StTO | I 

fcnf«r27 

^ „sr S I Trt 7 ?% V if yrat 
I , Iter >« St «% * 7*r » 

SRtei^fteraiSi .rrrrrwrrrf tete 

sat sr »l nt ftei» ^ te » mt 1 1 rr 5rt ^ 

sat te #« V ?Wt t, ^ ^ 

^ I I 


ni:*i\-.V-“i}--.--‘- 
t^-:. *■ — ' 
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^ ‘ 5 ' ftsT I, fsrgJr sft^ f?: t?: ^ Presg ^nt 

1 1 Farg ^ ^ f^rnggi' ftefl'|g%''g’lr sflf ^ | » sr- 

Fresg spt ^ ?fk ^i?r I, ?g% V sih g % ^ f 5rr | sfWi 

'?’ f5r ^ 1 5fk grfc ^ sTRfV |icr*rr7!fh:sT%^=?§?r^ 
^ it ^T I, gT5? 1 1 3R Freeg «t g % ^ 

^ gfrar t gt ^ 1^- s^m st wk t % #? % csrrsr «nc ^ 
1 1 sig FqHJT ‘f ' giJft sfk =?5rerr 1 1 t sftT sr % ^ V 

* • ^ ?r PRr5r sTRfV 1 1 gw it V ?ftT ? % ^ ^ ^ggr srr | 

V gw ft grar 1 1 gg fq?sg 'g* % gnft gt^ ggr grgr | 
?Pfg^'tfgTg!ft^g%^tg% ^gw git gr |gV 1 1 gg Fresg jg: grat 
gk gggr | gt g gk g % gtg ^ f gr 'g’ fggg greft 1 1 ig srtr 
grc-gw ?r ‘g’ gg g5t |it ggg gft fgr gggg g 5 f g: fggggt gr 
gg^ftl « 


g 


giffgg gr gw— ig g^g % ^ ifk Fg55g ftgr fg^sg 
gigg ggr ftgr |, gt gg^ grr ftgr 1 1 gf grg^ ft gjw gr ’ 
grg gggr | \ gg f'Reg g gt sm gsil | gt tgg g % fgr 

gw % ^gg % is? ^ gr gig't 1 1 
ggfg^sg g gt !lt% ggift % 

^ ^gg g g>t fgr gft fgggg^ 
gt gtf wrg gff fgggr ?fk 
gign; 3>g^ gft gi% ^gji gg: 
gf g ?t gft gr^ftig ssr^g it 
ggt grgt 1 1 


grargg gggilg itg 

if wift ft fgf % ggrg % nr 

gpcgr ft g?: grgt 1 1 grg^ fgg go28 
tg it trg WT gt ggt fift | feg gg «rg 
gig gt gggt gtft gft gfft |, grfg git 
|it qg gi? % gtgg sigi ig ^ ^ gft 
it Fggft grg ft ggft # ggrgr gr gggr 



fgggggr 29 



22 



« w *rh: ? 5 r% 

,■> I, fw ?^rlitw=tt*t <f)7 CT 

^ f^ni m fUTgt <^«r ^nr^ 1 1 

S;T ff??Rr--3R- qjr &?r JTW 

^TOsrsr ^ m fjTERr? k <r> ^rfs^r ffr<T 3c«r?r i ^ 

'R q:r ^ ?r[tn(% 1 1 fjj|jr q; 

tfr srq' s? ww ^ srairr | gg" 
t % g^r% ffRT jm?r 5rr7 ^ »Trai 
«RWr ^ STfTT^ # ftfi- ^ &5i 

^ W ^7 I, ^JT fiT^ % ^ 
%7 5T 5T ^ qrr 
1 1 

^HWi. — &5f '<.^(7 ^ 
f^?r?iTi30 ^T7 gidV I I ??r zq5y%ic[qr?itT 

pT *r^ flrr q3«r 5nrr i>?rT |, ?;Tr^ ^ «rnr ^ ikfir 

I ?r«rt?r wsr^ qf)- f ^r cr^ gr?? «r7^ Prefffr 5f«iT iter | 

«rk % SR ^ ^ F^ iter |,Rr(r% ^Rr if^ 'rsfl' ^ vfteT 

«^t ^ gtet 5np »rt fi ite7 1 gsTT ^ F^m ggr ^ ?r|t §7 
^ar i I w ’Tvf^ '*rra7 ^ ^«r7 it'f^ | ?rte aa7% Frrt 'r^ aa^c 5r»rr 
itar 1 1 aa?: arr argfsr a^ ^ |7^ % &?r ^fr ?r ilar I aaF^ 

**0^7 ter a^tefsT %a5r a^fl' % argfl’ tettil’iter|i5a-cqf|-Jr^*ftt 
i?te ^ tear iter t Fsra^ gra ate7 J)" nTf7 ter ?fte arr srr atear 1 1 je# 
^ at«ft tek aTte 5^ te^^ ite I Fsra% a^r^ ?atf ait Ftesft at aaate tetra 
"R fPteT % asrr ter atear 1 1 ^ % arkt Rt^ (r ate ’Cte7 x§a7 1 
Ftete ‘R a^a arte rar srr atear fiiara^ InrfiT^srt^^teteate 
wte area tear ^ar I tet fte ata? ^ tetT a7 f te atearl^tea ia% 
gn ater ^ aitf a?| ar aa atf^c ^ sft^ ait tetea aa^ i 

tera tet^ teT fagraT. — a^ *1^ R)|t % Sra ^ *t a^ tear 

teiar |, a«R[fa fRft ^ ar^ ak aat gf 'ar^ft & atet ?ft wTaara 
aR teteT^ I, ^ a«ft ?ft*r aak aaa it tete 1 1 tea "RT ^ gar art 
teTitt, ai5arFa|t%&te^^rittec aa^ awtea^ ifaaR a^ 
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ii? 5iH * 

I ftft % ?r5r tR ??ti' ^racft |, mr^ ^ sra)- rr^ 
3?TT I ?i^ 3?R qp% qR ?r^ qjf iTsk 5Tg?«iT ^ 

'rfkfilf^r ^ ^5ir I ?fk sr| TO 95f^ Ir Ttost^ it pr ^ sdNfgt- 

3R % ?rPT fTO^^ 5f»l^ I I TO sraR l?f aft^ Ht it ssrfe % SrfTO 
arr srro it iron 1 1 JTi 5|?r ^ar^iro ^ |, TOt% to^ git 
fg^TOT it gi I F? gftsr it to | srk grogr grit it % tott 
3iT TOgr 1 1 3g% g^g % fg-i^ srg 5nt |tj gRR gr ^ gft ^ 
^ I, ^^Rt g5t igr FgTO grit | sftr egft i ggig to it gi^ ^ 
&g grr atR gsgr it g^g it grar | it^ ?itg gri grcgr g^g to lar 1 1 
5gi gi grggrit wgr giggggr | fg zg?t ^ gFggr igr g gft grg ggffe 
gPtgr ^gr gq^ ^ gs^t % to g^ grr gg ^lar i i 


WTORTR RTO 

(1) igr^g^ % gtg gg g^jg H? ggr^ Fg TOi iwr gr ggrg 
Fto tot?: gri gror | ’ 

(2) igr Fggig^ % q?g gr fgg ggi^ ik TOgg gii gggg^ i 

(3) |g|t % ig % f;?! ( 5^ ) gg Fgw ik gri Fto ggrro 
gFgTOR gggii^ i 

(4) PTf gFgFgg *R fg«t?it IgFgi: — 


g5Tg?%g giro tot i 



*^>TT?r6mir 

Pr^ srsinsT if % F^irzr ir tr#er stst f % 

1 1 w srsimr it f*r f ^ smt grr g#r ^ fsH?)- ^rr ^«r mi 
srrtrr 1 1 pr % 55rw »rr<T^ % 37?^ tscfsfteT:, *rT sisr srsrr^ 

1 1 ?r# HT?r ^ ^ ^rr sir 1 1 

sRrn: 

^ 31 ^ ftgrm »nTT 1 1 



f^^O'Sl 


OTR% F^ ^ Trt if ?r& sn? ^ ^ 
w srw FotI >rf I ft? eaw 
# *ftT I — ??r frefy 
iy li’ gj'^rf 5 r; 51^ srrar 1 1 sif i^r 

% ^ t> r^l 

^ ^ stsTiw 1^ 

^5rf ' i^'i?3t| ii^r J 

qiT SR 5S5f ^ I ^ 

5[^ I gy I ^ 

ir 3?t’t I 0 

ggrg ^*r ^ I }^ \ 

f gy ^ 'tro wj^Mj 

pRs^igrl I ’iPt ^ ^ elll^pasia 


gy g^'y ^ ircT *n? ^ 'n^ ^ ^ ' 

gi5»TiH76^>f»gT35^gi^ ^g«^gg J 

w 1 1 31^ Jrf? ^5 ^ * 

^ T? PRiRtgr git gt g| 
t. if ^ $^r> 'htt gg«r- 1 


I^gw32 
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5PT »Ti«Tqy 

spftjRn^fT Jf ^qr qiT <i«ti«i Pi^w^ % f%q[ ^Blfcr-qn' q»PT 
Ri*rT srrar | i.i?i^f trft Ir ^ qsft q q” ( ?fo 32 ) ^ai-'l i qi 
3?Rlr^?^|!fk5fl[%qrrf5rrfimqi^lr!qftqiqq!^»r-«r*ffqr 
it?rT 1 1 qr ^ >r «r qresrq *>■ qqr ^^nrrqrR | % F«r^ Jf 

'qqfT V vnrr ^ 1 1 ^ q^r qift qfr ^ 

qql qrr qqf ^ V *rc 1 1 



f^qo 33 


qtq qr q q (jqr sqqrq ?rsq5t I qfqqfkqqf^ 
^ iT5fV SRTR qrq fqqt sqrar 1 1 qrq % sqqpq ^ iT«fl’ 
qra qiT fq? -V mr ^ 1 1 3?rt qf!" ak 
qr^ qq qai ^ % firq ?qR ^ gm ?:fqr 1 1 i?r 
qqrq qr ^qrqr qqr fJqr 1 1 ijqj sfr^ q| ^qrqr f'qf 
!ik-’3qi% sr'qr qqr;|^ sfk qqr fq^ft.^ftaq 

iqqT% % Sr?!^ 
iqqqrn: fqi ?qqq ^ 

!r^ lT«ft- qiq % ^ -q5V sffqr 
qq:^|i ^qqi^q^cijqrfqfq- 
51% qmr qfqq^ ^ 5rqT itar 1 1 
fqq qqqr 34% %# qw-qq 
qgqnqr qqi 1 1 ‘q’ qfqqq 1 1 
qftqq % qpqt ?fk 
^qrar | qfk qi^ sfk %?Ekfteq 
% ^r pr qqm 1 1 qftqq qk 
q% qqf'% qqr fsrr fkmm qqr-|, i fqq qo 34 
34 % q5j?jf qUldq qq qqiq qrqqr qq [q^?nqr qqr ^ i 
tqWter qjqiq qst ^ 


** z 

»l-= 




-,r *“ 

= 

2 

q 

?• 

n -s 


z 

” 


z 


-.« »■ 

"-fc 

f 

•w |. 

3 

n -z 


z 

" 

- u 



-If 

Q 

r 

— o • 

Z 

• -<= 
s 

1 

Joi 

■ 

h 

* 


•tf 

1? 




^ qfq % qqiq qTq% % ^q ^ qqpq gkr 1 1 q% aqq f%q 
32 tf !igqrq %q ‘q’ q% iqiqiq qT%- q% qqg % ssiqrq gpft-qiq % 
fqqr '«’ ¥li ?ftqr % f?q ^ 1 1 %q1' qqq %-^qf ^fl-'qlfqr qk % Fq^ 
q^^qF^n? qq:%|’^'qrq%qi%qqq5r.qTq^ % ^ qq: 
qqfFq qrqqq spf Jjsq srf gnft qra 
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SR- ^ ^ qrwr im I, ^TfTJR % ^ ^ ^ffpK 
^ ^5?rf <R ^ I, ^o 34Jr torr ?rar 1 1 

^fefrrt «??a'V | 'pti Pbt stp^ sirar | i sr- ^ ^ 

?riiiRn Ir Upstates: srrt i 5f ff^tnfsrrc q® %jit ^ 1 1 

amnqf (Thermometer) ?flr ^ 5?r *nqsf % <R 
«r»rT ^r I, to ^ q?r anr?ii»r sfl- 5rra t ^nwr |, fw ?nTff ??r- 
mqr W 1 1 wifr?- ^ aTT?pr % qsar ^ i 

SI? siRipRi I f¥ aara qa^ qrr ?rrq«n»r ferr ^r i 

qstas tfWter 

qnfw % SRR- STFR? ^ SI? ^ I fsr a? ’ffi^ ^ qiraimq> 
5 «ii*i & ^siR- ^ srwT <311 ^q*aT, qsfifi? 5 ^ sit st K?crr 
1 1 wfeq: |sf sr wff sn: snr 3 ?r % aw *rT lart a^rat Jr ijsftwa 
WR- aiw ^ ara Jf acaai |i ara fr si? WR sfl' 
aaarar 1 1 fa^ firat swR ^ sa ^ Jr sirar lafaJT ^ sjsfhjsR 
WR aRV SIR qi^ ti qsftf^ ifNr a«5 | sft^ la^r aa ^ I 

^ I (fw a® 35) 

a? iRT aif ^ ^aararc aR 1 1 5a^ ?ar sr®# a^ Jaara ^ 
aitft I sft?: aa aafat ^ aR ar faar arar t, a lar Piaa a% a 
gg- a%, 3?R a? aift^aiT 
saaa Jr aar ^ar | i a? 
g^aa siRR aaaaiT 
1 1 ?aT ar aaR atr a^ r , 
aaJr w a? a?f\Jran: 'ssaa 
as arar | ar at^ 
aiar 1 1 a? asar ar faari 
garliaaR'R faa'^ 

|iiwPra?asR arPrrra 
sr|s^ ^ I aaiPra? 
ijreltji^raarJ^^I 



fwaair36 
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mqsp % JThnr ?rnr |>srr I, *tF? ^sfiw 

qfm 35‘‘q[T '^5?fT I eft ?IST pr I^TT Tf !isrt^ *ftw 

«pr ?iT<H |>rr, jtF? *rrq^ ^ 'rrer PRjn | eft jti *ft«nT w 
50Ti?r ^JTT ^5car 1 1 «n^ ^ «ft^ ftrerr ^ sfk ftsr pr 'ft 
?ftcr^ 1 1 fcJT OTT !p^ ^ 'TT ^ ^[^!IT fjft f I ir? ^ 
^rpRf «n?rn: «n: srrar 1 1 prt sifR- tc esft eft 

sr§ ^w'T |i f^ftftr f^PTsft ^ f^T 5!| ff ftra 30^ 

1 1 ersTR ^ s'^ 5n?r 9ft fieiT 1 1 

^PRiraPTsnR 

(1) ^T ’inft % ^ *r*r ^ i 

(2) «^!^s{iT?^9n*rar wfient ? ??ilr pT w 

qsft ? 

(3) q:#tT*r? ?5rr2r ww ^ snsr nft 5raefr? i 

(4) JtsTR JTT'Rf ^ ^ Hnr I ? 

(6) 5^, 9rpieFr *ftK ?n7?iw % w I ^ 






W ^ mqr qr| 5 n?fV |, ^55 

iifft 1 1 t q? qt ?nni %rt I % qftf q?5 fsraqr 
?*nq ^5ft I q| f?rqrr qriRrq q>|5rrar 1 1 
qpTr fqj— q r ?r ? qr qqr rr | 

33 n^ 5 rq, q q, ?r qr gWt 1 
1 1 ^ qq 5 T qrnraq prr : — 

lomxlomxlom.=lqq &<» ifto 
=lcm® 

q| wm ^ ^\i I, qg; fq^'t ^ qn 

qra qq &?€WteT ^f Riqr qrar 1 1 

qqrrr qiq% ^ qm 1 1 

qq qfq q^ 5 1 , g^r?')- inqr 10 qnr | sfk m^raR 8 
qq | qt 1 qq ^ rirt qqr ft’ft ? 

8 qq qiqqq ^ RIRT 10 qw | I 


f\ 

! 

/i. 

k 


T> 


1/ 

f^q« 36 



1 qq ^f^lRffteq qjqqq x— 

8 qo qo qr® 

m ^ t -I- 

^ q|qrqT 5 ftqqq 53 %qqr truraq ^ 

qrt qqcq ^ 1 1 

qq?^ fq;qV ^ % ^r| qiqqq Jr f^fl’ qrqr ^ | ^ qq q?5 
qq qjRq qi^^T | \ 

qfRq qV ^ ^iFs qo %o ifVo | I 

f qt qjt q? q qsqt q fq qq?r^ qq^r t Fqj fqrqT q55 g% i qq 

q'> alqt ^ q ?3 qq qq?q 

im \ 



30 * smfssa 55 k fegra * 


gfsw— 5 I |5nTr ^ q# % w & 
I ^ ^ g?| 5t ?n^fetf q?icq 1 1 

q?g 5T g i qre ra qq w (Baelfeive deDsity)=:^ ^ 

^fe^:— 

> ^ ^ gm /00 

** ** *’ qisfr qiT qjRq gm/co 

q^g#^?T?T ' 

- q>T 

trV q>r =Mt*id^ 

q?5qf^»n5rr ^ grtfr q ?rgiTOgq 
'qpSqjtqm q^gw^rwcpr 

??9r qfe q?5 ^ ^ ?n*raq ?nrPT ^ 

* ^i^T w— - ■ 

^ipraq' % *ti5ra«T 

1. ?rg. ^ 

jtH5q sik qint % q’Rq ^ I ' 

2 . !n^o ^ ^ ^ ^ 

^ 1 1 

qf^, qq^q stPI^ % ^1 ffeT 1 1 

^ikSHqrrmqtRU 

qq I ^ iqqrrf^ * 

jnqr _H2 - 

tnRq= 

—129- =7.14 
~ 14 
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# sik gt ir^ i R r r g g r te?3r # 




SR ?iT qr^ Jr I at ^ ^ srakr ftgr I fqrqrift^3?R 


^i^arl, sr«itg[ 3?R^5ft^ 

1 1 lat SR7R qraT: Jf §5^ jraTra 
1 

pT Jt irfq af5 qft at# 5fk 
ja: qrat Jr 5r25PT ^ afa at# at ?q<e 
it ^rar | ft? a?g arr ^rr^ qiat Jr ^ 
qR itar 1 1 

?ara % aaa qrat # ^ at a Jr 
?nt%fJtfa5r # aasraa w 
aasra q;T ?ifiTa fq^r an sat Jr a^ 
aararf^ aaa^gqratJr faat|at 



aa% aR # qnft frit 1 1 


qnrqitataor 


aa qfti a^ qiit Jf fait | at af qrit qft fsiit |, aaqa faaar 
aiaaa qiit Jr faar | aaai it qrit a| garat 1 1 aaff afa M a ?5 
qa 100 ao Jr^itafe?: araaa qrat # aaa faar | at af 100 a® at® 
it qpft ^rJtar i ara it ai it aaa# qitaia| fqrqftfaq^qnftJtaa 
aqi fait | aa aq? aaqji aR qiit % aaira % aaiaa aff it arai i aag 
qa aR it% ^ ak itar | ak qiit qrr a^ia 3 ?r qft ak i fa q^ 
it qif ^ I fqr aa qftf aq^ qrit Jt fait | at aa% aR Jf qaft itit 
|— aiq: Jr fa qnft qa qaaar af aana it 1 1 

mi m M ^ 

wf f3P? I? fa ^ # a^a? m fsr# i? fa w mm 

^ a^/a^ftw f I f i 

anfa?fafear % fag i aj ^ aata giar aRar 

fqiit at a ?5 qq aR afa qrit Jr faar ara at af aR far % aR 
Jr qra srita itar lifaaR^qratqqqrRiirai | faa sa qaia Jf af 
a55 fit ^at | af it% # aw^ ancit kr# aa qrr aasr^r (Upthrust) 
q:^ I r fit assra % qaxsjr qrit Jt f it |t a?ga aita ^t 1 1 


32 




5nf%fiTra^ »nw ^PRi (260 #lro ;dt«') ^ ^ fesra ^ ?rrl^«FR 
fw, sit 3 ^ !rnr Jifes 1 1 ^ ^ ?rrl%fiT^ ^ fesw 

^ I I W feStW ^'13 SPFR I :— 

^ ? 7 W ^ 

5 r? 7 f 37 ^ ’j't?? 

r 


3*rr qqj 3^ l3p!i (Cylinder) ^ iial | | q?: pi #, 

(f%?T 38) w pr ^ ii^fltafs^ pi 1 1 *i| pr ^ 

«iFft ^ vn: f5i*pra^ % wn ^ ^ 1 1 


p pr % p 3^ ?n[5^1 ^ (*r) p if 5i2^,ferT ^rail 
^ (^) ^ («) % ^1% ^ 1 % p if srs^r flror isn^r 1 1 Pk 3fr^p^ 

^ I'SR'^.fw) 

-qifft J^f wrs^f if 
pr.-f?m ^ I 
ftrat-¥?'f ^ ■sjRrr 
-?ni if '^a'V I, *513: 

4 ITX ^ ’ft WS 5 if 
qfl^ 1 1 5IW.!n5ft, 

(??) ?sm^ ’HWiR' 

^«r %5ip% wr*r- 
gsr % armifar |, 
f qm'fx^Psar'srr^r 
‘I I ^ ^'Pk 
parr ^'PWi’if m *311^,1 1 p: fti^ | Pp ^ ’sta *nft if fftar srrar 
I if 3;^ W’C if afft ?rT ^lif |'f "fl a>ft ^ if ’ii^ *rif Tfft % a’ffa^ 
1 1 *ri?3 ’^-ar % PRFT.if a^l, ^ ^ %'«T*ra3^ 
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sr^TT ?r| it ^jh | ft? sr? ^ Jf f ^'t | it 

STR Jr grit ftc^ I «rt^ q-f ^ 5 Rt- |i? sq‘ % vrt % 

itit 1 1 

^ fir^Tf^r ¥t ?r|rqcrr % fRr qrr srr^ferr ^rq^q it sn^rrit % 
ftRiRT ^RkT I, qqtfe— 

q^qftqrqnr 

' “ qf 5 % mqaq^qrmmqqqqT^ qrit qrrffri 


m firaRT % 5 r 5 eR fqt fl q ?5 ^ ?rpra?i % q^R^c qnft 
^it I it^ 5q iffit nj sq qJT qiT qfg % qK Jfq^%TOq^ 
itqr| I 

mi— 


?n^o qo 


_j! ^ qrr ^qr ^ qR 
mt it qnft 

- ^q’tpt it qrr 


q?§ qrt iqr it qK-q?g qfr qrit itwrc 
?q sRiT’c qfq Mt q^ qjT qr^sR qqfq fqqrraqr qil it 


^ if itq #, jq. qqqft irft % iter q i qrqr, gqr ^ qqqn' 
Ml Ma qR it qR it qrit ft Mi-Mg wr 


q]|% 

qiT 


mi— 


sn^o qo = 


q^ qq ^ it *qR* 
q? 5 % qrc ^ qfit 


qrit ^ |5!q^ q?g qti qn^ftsRT fncT q^fir : 
qq qitl q^ qiit ^ q^t |qit it qqqrr qpft i ik fiqqq^ ^ 
r?qrq|iqqj fqi% qj% (Sinker) ^ 5irq?qq?qr itit |, q^ ?>! qtg 
qq gq!?r it qqRT 1 1 


?rq <nit it |5it q^^ it qif % §qj| ^ qfq qrit it fqr 
qR iW i i gq: !i%?r |qr ^ qrir qi^ i §qj?f q?t qiit it gitqR 
Iqqq^ # 1 


srq qfq |qi% qilr qif % §qjft ihc qn! ^ ^fqft q¥g qtit % 
qfiqfkq qR i it |qT^ qrit q?^ qq qrit it qr^ fqqqsr q it qrit % 
??it qqg qq qrit it qR sn^qr 1 
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4 




^??7f ^i4 f^j :— 


|?r ^ urn: =Mjl m 

l?r^r ?fk 5f\| % gqrt spT tnsft ^ ?nir 

5ft| % ^ qr^t % ^ =Ma irur 

qii*f qiT TTfiV ^ urnc =M3-M3 ?tR 

% iffR ^ qR'y =Mi-(Ma-M3) 


^ ^?n¥?Rg5irw 


. M,_ 

Mi(Ma-M3) 


»RT«f sn^ 


qit qqr ^ 'trI' ^ cfteT # sflt fee ijqr ^re 
<Risf ^ farem ?n¥«R wjr? fe^ra-fr |, aW #, ?r to sta ^ lar ^ 

I 


RRT, sta ai TOT ^ are 

=Mi RR 

3ta ar SR it are 

=Ma RR 

^a ar TOft ^ are 

=M8 rr 

1^ SR ar are 

r^Mi-Ma 

ar are 

= Mi-Ma 


«TR ^ aia a| I fe fi? sa ate TFit ^ arroa tor 
I, aa. SR 51 ar^fea tor 

_ Mi-Ma S?5TaR 

Mi-Ma sa % aiTOR ^ tor araro ai% qpft 5r arc 

aiat pRsit^r ^ 5T ?n^feRi ^Fi?a 
aa5 TOft % fa arar t ^ saar ar^fea tor esta ^ (h+t- 
TOT Rif^ esfla ^ TOR- %• aa TO at gfljrr ae^ ?r aaa ar ai^fea 
aaR- TRt % sier feaa ar^r i 

to?5T ( Floafeing principle ) 

§aa|%^af ^IfasR^'tTOf^ ^ft^ at ate at 

giitnjftitiit%arat|5ita|aq^aie^aiee!r^ ef al%3rTOti 

qiqtar ^ ^ 



* w feshr # 36 


F^tRy^r Jf ft > 1 ^, ^r m W 5fl% ^ sfl^ ?i«rr ^ 

m P 3?TK ^ 5ik I S F^^jtt » niT|FqrWfft% ^ sft^ | cRT 

P 3?iT ^ 5i^ I !r? !if ^ sr cr? 5nr ^ ^ jrt W 

P % fri')- ^ an^ 1 3TJr^ W | at^ 
’??f)' arrqrfi- ?r«R P srfk^ I a> 
!iB!5r ^*nfy I jtF? W=P| at 
«nt«ft i f aal | at 

!n% ^raaa % a^ra^ infft i^Rft | i aa 
ata% I ft? at-a-^ agra ajfit ^ a^ 

^ I ?aaT a^ | ftr a§ia aK 

IraiafrFaar arat | aatFar aaarr 
aiaaa a|a asr aa ftar arar 
aa% sm arjft ar aR aa% an: ?r aftnu ftar 1 1 

aa: “aa atf a?5 Faat sa ?f a^at | at gro gaiit 
aJt aa ar ara aa% ?aa % aia % smaa itai” a^t 
faaaa 1 1 

aan? ?a aia ^ aH% I F^ aat % araT- Jr aa% ^ sft^rr a^ja 

% an't ir aaai aFaq? aaa ftai I; law q?ra?jr aft | F^ aaa % aral 
^ a^ aFaa itar |, aatF^ aaaa aa?a aftw itar t, ^Piaar ^ 

aa^flarl I 

at-at a^ % aqjt irnft Jr I, faan ^rraar af | ft? aa 

a«55 aaat | a> aaar aiaaa aa aiar |, aa% grar ^iJt nj qrfft a?r 

^aa%aaa%aRjr aFaarftararl ataaiaiat ^ 3?ra aa a?a 
a^ aaar 1 1 

aaa't 3^a % ata a^ ^ ^-at aqf % aspl a^ I, Jr ^ a| 

it% I ft? a|a a%-at a^ia ^ s[a?r 
aaar aa aa ^ aar ai^ 1 1 3;qa: a it 
Ffa aoa ^ faarl q?% | aa?^ ia% 
5ft^ % aia afa Faa^a |, ^aar 
*R?aa^^ aa?a ^ aa |lar | ara gt 
^ar araaa at ?^aa itar |, aRrjr ^ ^ a^^ 1 1 Fa a a^a 

(loeburg) af?r | i 




ftra aaar 39 



r?w?ra^ |i5|WfeT ( sRtsr »n«wf ) 

3r? fa^i Kflraqi % ftja'V ?t ?n^r!5r5r tf 7 
77c7 fifspmfrr gt a> ??r 7f?r thjt ^ lr& 1 1 
59^ t^Ep 5ii>^5ir gtar 1 1 IfeJr f^sft 
^ ST !fh W at I, ST 7 %srH l?I!T fgaisii 
»nrr I sik 7 if 75TJT ^ 5Te7rT fSTT q? sirV 
( TT ) pragn' |sir twt 1 1 Tm'f fr srt snt 
ir 5ie7n^ 5Rar 1 1 giffftr 7| isWr 

ifcrr I sik spj^ wt ?r aftTf str 5t qiaf i^iar 

I, TTiff ^ km 1 1 ( ST ) ( ^ ) 

fmr 37^41 

^ tfgr sfit w (^) mff itef t, tp? Fmf am itm 

t, s[? 7 K n,^ «ram '7’ mrr gkr 1 1 

f?^ fir r^PT if ^ fkmTR iRfWffft 
771 1 SR f a% IRT fesft mg TiT F^PraT 

stritI 

sr^ snT7 TH 7ft 7T^ % |mft | sfk ??rm 
sTR I Fsf Tg JPR F^f| mr f? mm 1 1 m^r f? 
ipR 7>i mt wh I sfk Wi STR «ik x^am 7 ^ mr fs 
■Wj^-f- wh ISTT vft tr TO7T flTT; 77tf% 5R^ 

% % sT^m^ fjRRrmr gr^fWlsR mft ^ 

Wi+wh %mamE ikf 1 
42 

^ ^ q;^ ^ 'Wj c[«I»r ^ 'CF’l^ sft^ I ^ 

7R SIR w I sfk Wa «IR sfk Tmrr |, iw ma ^ Fmf m? 

% feg at fsr ’IR w+wa+wh, TTjg 7i gaiRr 7?^ 7^ 

5^151 % 77)f^ ^ WR q? It 971 pm 1 1 

Wf: 

AVj+\\'h=w+wJ^+'’^2 

mg 7.T ^ ^ 1111^=17=^1—^2 





# «R?f, srr^RfRT srrf%PTrr3r ^ f^iSRr # 37 


5r? 3^€ % ^hjr JTHr ^ 'nfft ^ vk Wj 

I ?ik r^*f 5n» pT^ % %; Wg ^snr % <1^ tR 

*13^ |i ^ 3W5r |?Tr w’+Wg+wh, ^sirer 'T|§r ^ 

9^^ % s|<l«K t I 


m: 

wh+Wi=w'+W2 +wh 
skr ^ irfft # ’(rRi=Wj= Wi— Wg 
stg' ^ Jr 5»ft=pT ^ VR— qT!fr Jf 

=w'-w' 

= ( Wi-Wa )-(Wi-W3) 


5t?r?T5n^«sra ^3??= 


^1—^2 

( Wi-W^ )-( Wj— Wg ) 


fiRJ5m*T 5l5^NteC & S[^ ^ 3TI^fecI ERf^ 


g? ^ % sTR^ VR I I !Rr 

fjRR^JI ^ ^ I I 3TWT STf^ |?I% % 

'R Wi 3R ’ra’n’ 'Rwr I 3fk 35^ w TTR wh I, ?Rr: f 5r 3S[r5r 


|*IT— 


Wg+wh (1) 


3^ «Ki«i< t ^ ^ 'Hna'i ^ RfR ^1% 

!n*ra*T % 53 W 3Rj 513 ^R^hftR 5?r Tiff): ^ cRT3 I 3T3r 33 35! 

|3F^ % f^ Wg 3R 5J33T «T?r I f3 3^^ fsn - 

Wg+wh (2) 

SRTlWg+wh 33 'TFfr 53 3R ir^T | (3353 3X333 >53 % 

50333 % 35T33 | I ISTSW; 53 53 5n¥5T3 3353='5^i4^ 

Wg + wh 


f5!^ 35^ 53 3353 3r3?Fr % 313 333r 3S3T I 5Jfff^ 35^5?! 

5!r 50333 ^ 3rT?B3 % 313 333T 33r 333T | I 

gsORT— p31^ 5Tt ^ % fireOO tR 331% 31% 1 1 §3 313% | 
g R^ 33 >13 33r ^tf333 33 |3T % |5^ g%3t | I S3 33t 5% 5!«^ 
% oft % 5R ^ I, 31 W 3|3 >T3f;3 |t3r I f3# ^ 35^ 



# !nf#ri¥3r ^ fgSRT # 


*?Fr 5^ !T^ |>fT I ^^Rrr irracnr wr ^ itar |, ^ 

wq^ pr istctt | srlq mx 

3^ vnrar 1 1 iraPr %qRrfl’|qT qsft 

I ^iV 5!it-®jft |»r 3;qT ^ | pr 

5ni^ 1 1 55^ 

^ I ^ wr ^ gssn^ ^ ^ ^ 

?r afT^ ^1% %, ^ 33^7 ^qi% ^JlcTT I 3t 
Ml' Pm 5jqqir mt qnr q>T 
Fqqr*TOr| 1 

35^ Ml' ?ft% I eft Mtt 
^ ??rJt ^ | 5 ,Mt i^Mt »Nr Mt Pm^m 
q??rr 1 1 qq?^ 33^1^ Mt pRrr f sfr # 3 ^ 
qifr sqfei; Mt ^ q?: qft iteft I 
p Mt gain *nq^ ^mr ^ 

^rraqrer srq gs gq Pmqr, ^ qit q# qiMt Pmt ^ 1 1 
,m: gq t qiMt Mt qrar fq^T^nt % fqij §q it qiMt Mt qrqr qiq^ qi^ 
qfq (laotometer) Mt q^rroi Mt qiMt 1 1 fqit qqq Mt qMt 
I, ^ fqqt qrq ^ qift q^ I' qft qqr f'Mt ^'t 1 1 

qi ^ qrrq % SF, PraMt qrqq qqWte^ (Thermometer) 
'% fqqMt iqMt Mt iIMt I, iq^Mqr fq? 3?R q5?r^q |qt|, iqMPrqM 
qR'^qrctq?3M'q^«?qjsMtitMt|,?lq3?Tq^qnrit Mqqn;’ qpjq 
tPft I Mh l^ft qqqiMt % qq ^ Laotometer Mt |;q ^ |qi^ I, ijq 
% gii q qg® it% qn swnjr fqqqr 1 1 gs fq qq sn^Raq qq^q 
1-031 iterr 1 1 

^TRTRnMsRiq 

1. snqqq fM% qri^ I, ?qMt fqqf qqr | ’ 

2. qqcq sfk ffi^qrq qq?q ^ qqr sraq | ? 

3. qif^fqTqq qq firara qqrl, qTq^m’c qqfq qit > 

4. mlMFqfeq % fesra % qgm'^ fqqft stq qq qq?q ^ ^ 

6. Ptqreraq it^ftMte^ qqr |, arqrqq qq qi^Raq qqw MM-.Rpfi^ ’ 

6 q&q ^ fqfqt^:— (qr) ^qstMtsq 1 (^) qgs M qnft ^ q^ «nmq 

‘ qqf ffqt I ’ (>r) 3 ®^t 3?Tq qMt qsqt t ? 




§551 wtinii 

I ^ ^ fror I |Jr =fi| 
Wlr ^ ^ ^ fiff ^ >5% ^1 ^ ^ ys^i' ^ ^ wiT 

f^raft 1 1 1# iTf ?w I 5*^ JT^ ^ 3n?flr 5fk 1 1 
sTc^hi ^ ^ sTRrf^ir ^ ?rq!flr sik frft i 

Fw-fiRT ^rf^ ^ SR^ %!5 ^ ?fk I \ 'Rfg *rF5^ % s’% 

^ sTT^ at |»r yR't ^ «rR!% ^rf^ ^ ^rrjf^ 1 1 qq? 5«n!T 
^ «njR7 sr^r ^ s tRR ^ T ^rf^ ^ ft armt i i?r% f^^'t^r siF? 
f»T S«^ % %f5‘ ¥t sflT =sr^ ?ft ?ini% 5rFtfi sn^rt i 
?«^ 5^ % W!T I, <5t ftrff 'R 1 1 

?rn: Jif firqrerr f? ?Mt % F^ra" 5«nfff r ftj?ft ^ 

§r «n^ ^ q'f Fw Fw ^rfeft % itm srTJnrr i s^Tf w % Fsixj 
«T|R TC *rR% OT it5T sft^ 5«^ % SRRRT % 5ft% srfq^ I 

i'Mt f%^r ^ ^ Fsrt i?rF?i; % ^rnr ?rT^ sft^ | ^ vi^rw 
^T. 1 1 

*r| ^q’si I Fqj ^ ^ ^ sTRrf^r ^ 'R 

WT I sfk ^ ^ f^t qr Fqif^ 1 1 

5ft q55 5«^ % ^ 5^ fWt TTR qw fkr sfksftje^ 

% qr^r ft^ 'sti'ni 5 ir yfliqi fNr i 

fss %% 5ft^— ^a^Tfw % F5n3: 16 %§r F5ri5-?qqft 4 ?ft 5f 
5fkT, pR ^ qfif q^ tr snqR 5ft5n, f^r ^ Fq? %5ft % ktr ^ 

!rr w I, qqrfq ^aqqft ?reqr qft | srqf^ gqqrr qftqnir ?it ^f't t q^ 
vTR 5 f ?Rn: !rr qqr 1 1 ^qR Jr ?pt qrrw ^ ^ I % q§ 

% %?s qft i^t q^ Prk 1 1 q^ qftqnjt ?q?rfq ^ 1 1 

I5r fr q?«i% qi% qFwoj qrt inm %, qf qq't 5«iTfif q^ 5 ^ 

qrftqT|iqTtqqqqq:§r5nq qrqf^ Jr 1 qer: qrar ^55 
^^FqFfHTcrl I 
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• »rRi ?(rK # 


>rnc ^ in«i^ % feq gsn w sr^rfe^rr i^rerr t, 
g^rfjT sTn)" ferr w 1 1 

jnm 5T ^ 5PrraT ^^rerr 1 1 sra-; "irsy ?Rr 

?rprr ?fh WT ^ ?RR ^ 1 1 


*mn ( Mass ) 

(1) ^^rqpOTrcT^ *rnfr|i 

( 2 ) «rft*rn!r ^ *wr ^ ^ ^ 

1 1 

( 3 ) wPfr?r»it q^tpr^i' 

qplrl I 

(4) qm ^ §5RT ^r^r- 
qar ?r 1 1 

(5) mqr q?| ^ fq^qgr 1 1 


WT { Weight ) 

( 1 ) fM qrt sMt ^ ?rR!% 

( 2 ) ^ srr^^sr ^feit 
qjqffr 1 1 

(3) >nT q^err I, # 
jsnf 

q#«ROT I 

( 4 ) ^r ST^ fhnr 1 

(6) arc f«na f^, ar s«^r% 
%Br ^ gO" fMrqar 1 1 


atej— atR prr | fa art St fa41r acg ai ar? afaa 

itar, q^ afaa ’ft^’ ar^ qq a^g ar arc aa itar I tji aai 
aiTtjr af I la arf Sf ara qia % aij ’ft a^ ^ 
at^|,^S*^^^*taTaqt!rar?f; afcr fsaaft 

ara 7 1 1 


aifqt a't arRr q^ aq^ I ^«a ^ 'TC 9p?ft 

to: ^ ^ q^ ^ gft afaa I cm CT,a ak 
aa 1 1 5;5t^ ’SP^a ^ar aa araacir afa aa it'lt ata S(,a ac » 
fa4t asg ai aiT ^ tar qr aa Jn 




• »Trwr 
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VTR tnq^ ^ 55n) (Spring balance) 

^ir?r ‘qr’ 'flci«r ^ | 1^ 'R 

^ l>? t, V gt I ’sft f^Rnfff qr ipi^ 

I ?fh: >iR g;Pq5r qrofl | ! ‘i’ q:qj p I ^iflcR 

^ qfJTpfl % i?T 1 1 iRiJr 

w 1 1 3R W qrr «TR FqqnfvrfTf itar | eft 
^ p ft ^ 1 1 ^ ^ qft | 

«ft'e qpqrjft sft 3 ?r ^'1 sftr 1 1 sra qiJiTJft 
q>r 3?R # ifh: q!T a«rr ?a^ q»T ^ 

^ qnr ft sriar | at f =aq> gf sp 

^neft ^1 ifk ^R aia ^ faar anar 1 1 sem 

spfta ^qrft <R ?tfaqr ^arr I i 

pi (Physical balance) 

^aqi pi ^ 'mat (q q) ft aat |t ft^ 1 1 ft ^tiff qnft p 
^ (Beam) ^ aaia a«rrt aieft famt % Ferft ft ftsr ^if «p't aR 
aift aaqia {(Stirrup) ft 1 1 ftqr (Beam) % i^ aTpq 

qpt Mt |l ^ 'aif qft arft flat 1 1 ftq? % ^ ferif q^ aft 1 1 
qsq ai^ ^ aR p fftR pr (Beam Supporter) qq ft«R ft^ 1 1 
ftqr % qsq ft p pqr ^eri 1 1 aif qft g^at aift ft l:a % ^aa^aar 
^ pft aar ara ft ga^ % pft % qron 1 1 aea aif ^ arft % 
araR i^fta ft aft f^ 1 1 gaq» ft aqrar arp ft^ar (Plumb line) 
aaftt qfaft 1 1 ^ p (Pillar) qq ftaa ftat 1 1 5awr ft 
a^ qq aar qpr 1 1 ^awr ftatftartrftrftqqp softer enft ifft | 
^raft gp qq pat aiga fftar aiar f { pft ft aaft ft a^ aaia 
a^naar q»^ ai% fta (Levelling Screw) aft q|ft ft i 

^p pT ft aa ^ a^ aft atar aiar | at ffta aq ftt eftar 
arar | af aw ft arc qara^ aift qaft ft pt arai 1 1 aurf at faaat 
ft asrar -aiip i aret ar aaa ift arat ^ aaar arTp i aa -Sar a^t 
|f ft al a aw as^ aiffi? ssftq a ^ arfp i fta at aaR aq ft aw 
qaft a aarft aiFp i aft, af ak afttftt a^pl at qaft qq qaaq aft 



ffta ftaai 44 
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wrTf? I nit ^ ^ ^ ^ <1^ ^5n[ ^ ^ ^ 

|q ^ ^ 51^ siw wj^ f?n^ ^ ^ %5Tr I 



f^ ?iw 46, 46, 47 


5np 55 IT ^ fii?t«WTtf 

ITS# ^5rr if PfHrM%5r Pf?lNdTqf ifJir ?rmJT^ I — 

1. ^ ir w<?5rT ^ pr ^ • 

2. ^ p>nnif ^ ^tFiT?rTfpT qir pr ’ff 

I 

3. ^ if ?«rnff ?n«Rrr ^ pr 1 

4. I 

1. *rT?T?aRn:--f5rT ^ 5T«nsT 53 ^ ?m ^ I ^ ^ 

qsTff if ^ *nwr ?i«r^ 'T^ *1^ ?ff 

?|,Vt % f^r? ^ if Pnsrf^rfe^ to I:— 

■ 1. ^ ^ 3^ 5n=5fil ^ ^ I 

2 q5|^ ^ TOT'? ^sttI *f t ' 

3.^5rT^ ^ ^ 




# JTnrrsfkinR # 
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^ ft? ^5rT ^5Jr | sn frfl' fr ft?^ ^ 

'Rt q^ ^ 1 5k toK ^ 'Tsrl 'TC 1 ^ qr^ ??r 

1 fti ftrft5 IT ^ I 55 q5^ Jr 5T2t ^ 

qq^qq 55 : 5 1 1 5nq: ?5 sR^ir qrst 5k q?c^5J % qftqqq ^ 'k 
^ ftrftsr Jr at ^T ^ ?R5 qi5T 5Tcrr 1 1 

2 ^CT5iff5T;-qft^5r % qt^T qeft Jr ?r fti^fr i^qr q^'l Jf ^ «ftfr 

5T 5Tq ■m ftjJT 515 5k 55Jr 55^ 5^5 ftrft^ q?T 5T 5T5 ?ft 

^ q?t q?^ I, sraf^ 555 55 ft^fhrw % qis qfr ^ % 
fti4t tT5 qwl % q5 1 5k 55% q?TW ^5r ^ 5^ ?k ftiftr5 ^ % 
Jf 55 ^ qT?r 5 l 5 r 5 ^ 5 1 cfr q^ 5 ^ ^eq^rffcrr ^ q?| 5 TJt>fr 1 

q5 q5i5ft5 ^55qrF|?5 ^ fikkPT % ?o5 5i5.5q?pr qftr qqqr 
5q?a'i'| I 

^jqqqrftsi ^ ftn? ^ Jr qrt tkV 51% :— 

1 5 ^ 51 5555 ^ 5q?iTq % 5555 ^ ffk ^ I 

2. ^ ^T" ^ 5555 5r ^ I 

3, ^ ^ 5^q?r 55T5 5rar 5rkr ^ qjftft? 55% 51^ 5rq5 
|ft qr q?ifr q^ q;# qf qr^rirr % «fkT 5 T qV 55 rq ift qq 55% ?rqr 

|[q% qi5T ft| 5rqq? qfkr 55155 ®[5 5r55T I 

3. ft5^.-ft55T5 55% 3f^ 55 g5T % ftf^q? qrt 55?^ ft5^ 

ft5T Jr 5t5 % 5t5 515% q?t 5?? ^ | I 1551 5555 5f |5T ft? 55T 
^r % q?k 55^ 5kfr 515 5> §5%r 5% %r ^ 5T 5555T ^ET 
55?F5r % 5I5I5 I ?5% F5q 5f 5Tqq5q? I f% pT q?r 5555 %!5' 55555 
% q?FBr 5t% it, qxf^ ^5rf%^%5'l% itqr prftqr % ftn?; 
5r5q5q? pr % fqq^ i%r I, qqki? 55 # ^ Jr ftqqft? 5 k ^Fga i 
1^ ir 555 Jr qfr it 55% 1 55^ ^5^5 55% % ^twqrftcrr 5% 
sr^qrq % 55 flqt i 

4. p?— ^ 3?qq 5r %5 5^?ff % 5ftPrai 5^5% il% 5lfHf 

ftl5% q5frqT 51?: ^5% % 5f ^5 5 5T5 I 
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* ^ VfR # 


55jr iiM ^ 

1« ^r? ^t’ff *i«isl ^ ?nT ijff^rr •r ^ ?fl' ?r ^ 

Tsrt ?f w 5?: I jT: ^ «ml t w ^ i [ >TRr 'fi^fir 

Mj PT ?wr f?n& ^ Ma ?rnr ?rraT I, at ?t|Ti \ 

2. jrf? ^ ^ 5F?r| n i>-?ft «T5r| Jf tg- ?t 

EfhT^ I *rRr Ml ?n»T lit I |?iTr ^ urnrr 

Mg m ^ »rt I at mwT i 

%f?nw 

]. ^ sfi^ aivft afa Tat ^ arnft arf^ i 

2 «r jpf aqtf qat t a erTat ’arf|t i 

3 aiJt ^ Pw^l' t ^ aspfr i 

4 aa ata? asr it at a are ^aar arfgt a asrar arfft i 

ww i w r a stga 

(1) arar ak aK ar aart aaant I 

(2) »ai< ft a iT far qa trr^ a^i^ i 

(3) at^ far ar aafa a?# *Nt f ar % gij aait i 

(4) naafart ^ararat ftar^t, -atataar #Tata^ 
aiaar^ ara^ft arfit i 


t 6 



3^^ 


Jr ftrsRr ^irriT ST i p?r 
3rf»T ^ ?^v;{ ^ |?m f?!T 3Rr ^ !rq% ?r>r Jf ^ S Jl? 

PR?r n? ^ I 3!^ ?ft^ Jr? jft% it ^ Pnct, ft ??jJf 
^ 5rfe ?TO I ?| ?)% ^ sfr^? ?5ft 5rr^ 1 1 ^ 

?? ^fT % s®^ Jr q? vmK ^ ?rT^qr ^rfgr fl?ft | f^% qwR?^ ?f 
f?^% si^ «T?isf ^ srq^sft^ srrsfff?? ^ ^t tsrjrar 1 1 qfff^ 

?cn?T % ?rf ?fhc gwf i^t fpf % ?Rf ak aqfft ^^rr^ Jt |, ffrw 

?ft q? ?ft ^ arwqr 1 1 ?f ar ^ttq r ^ ?rif ^ K^t ^ 
?k ?s sTRft I gar f <t % qr as ar^ 1 1 afiircr grcr Jt ^rfg; f?r 
srw’c srr gq>^ | fe af? ^ aft qft srrwqr ^tFtb ^a^'t #? ^|[ft 
% ?? 51- ^Ttr ginjqigt | sra^ rrif % ^ qftfft V | at 3?% 

^ sTT^aqr ;?r an - qq aar|qi^ flar i aia?^ % aer qit ^ 
^2 

fe ?tff % ak gqaft % q;ia |, p^i+a^j qifr arar 1 1 aiaa a 
% aaw af qat aiq^ % a# p% |. aga ana Jr Jr sritt faJraJr 
^r ^11 1 ait ait qa sr^ q»aj q^ qit aiqifaa q*^ 1 1 qa 
^taa qtt qa imK ?FfT ar aqiar | : — 

qa s^ aasr |a^ qsqr qft qppft qfk mfira qrqstr | ak 
af qnqj^ tpT aa aaPFt arar % gqr'wrqt % enigma Jf aai aa^ sftqr 
^ gqt % a^ % ^<ta aaigara if ftai 1 1 

afe fa ^ aq^ qft atm aar Mg ata aar 3 a% ata 
^ d.o.m. ^ at fpa % faaa % stgair aq% ^ q?t aiqi^ qrfk 
FrM^xMa 


^2 

G- ^ ptarqiaqr fta^ 1 1 


aa qa a?R^ ^tqa fq 



(1) Tn?rr % pj^qjjr % ?mr5<ira> itar | 

(2) ^ srrw% ^r 3a% a't=? ^ ff<rOa ^r^rraqrat 

^tarr |, fertNr 1 1 

5«^ ?jT % §[iqT %*i |f5 

Fq»#i' ^ ?«rra ^ qjlf ^ srRrw k «raq>r ^ ^ 

I %%i 52ft a| sna'F | 5^5 qn ^ asai srrar t ifk sra 
^ 5®^ ft srr^ STOcft I at a?rq>r %»r ufaiJaa itar 1 1 

^ ^ *i| f fe !TPF»T?!r 5r% % ^(jr | 
iftt s^n: ^ feaV g?g qft sq^ qft ?ik <b# at ftq % anr srra't | 
'^*3 ^ ^ t» ?ra ^ ^ aiT fftft arat | ?fh: atft tuft 

% ar«r aa'qrr fta aaar ^rar 1 1 af ^ f fe feat tiq> fara qr sfftqr afg 
% feft aaia itar 1 1 % faft afe ^ <rr ark aq> ^t| ^ gq>l ^ 

aqaar aft ft qa?ft at ft qar it aaa ft atft ®rraft 1 aa tt i®^ ?t 
fta ffe aara a^ aef af fe fea ?aia ft a?! qa# a| ^ itar 
=aiF|ft I 

spfta a:a ft ax qft ^ ft ^ ftr aaat I aaqrr qfirar f ar ^ ^laa 
I r afft a? aanaa a it at at| w ga^ «ftc ar sftat a/a arait Pr^ 1 
«raf^ ?*ftt aft «n'^<!r aFa; ^ fta ffa a?g qft arar qr fea^ ait qj^at 
ai afg % Faft r?a ?anf qq; aara itit 1 1 

?«5ft 5 ^ qnw/ff srRa ft gRT aa/sr fta ffe aMswr 'g'ft 
ar^ sjRB ^ a/^ 1 1 

Tjasa ftar "tc laar aia 978 ft. ftt./ftrfeFa* itar | aar a.at •k 
983 ft. Jp-./fttasa®* ^ 1 1 

fftaft a^g qrr ai^ aa a^g qft aiarqfkfa 2 ®ft qft fta f fe qa 

aqjaqra itar 1 1 , ^ 

%?Br 

feftt asg ft qrar qa qa srrq:aar itar i 1 ^ sRira 
?rftqft a?^ qa q/fta* aa itft, aa aia^ar aa q>r asa aa Faa fe?| q^ 
itar I a? fa^ pf^a^ t ' ^'tr a feig'Kg^a't aqat 
sTPPaar q/fts ^ i 

^ asa fa?| qq aqat pj araarff afar anratl ak -atqft 

qft pfaiqraar ft’^ I • 



4 ? 




SR- Jife 5r eft ^ Ff?! Ir «f2?r?rr ^»rT i 



?r?JiT 49 

*it§r 5T pRii5«f(ii %fs »fl% 
^ %R ft itcrr I ?ra: *15 I 
^ ^ ^ ^ I TO 

^ m 5[ipf *TR %feff fterrl I pc^RIjfsiIT 
%R ^ % ^TRTR tR F:nf ^ ^r I, ?iRrr?: 
^ 55RRi^ %R Tfft arrar 1 1 
1. qr jRt qft ^ ffe 
?rF«Ri ^1 ftr ’§[>ts*t ^ 

5«^ % %R ^ 13 *it5r froff |, TOi%^ 
«i;,wt <R SRf^ I ?fk TO'tf%*t ^ 
ffe ift SrfSRi 1 1 

TTO OU 

2. ^ fft 'R peft I, ?g% TOT TO% TO % ft% |qr f^r 
% qRinft f TO% 1 1 ^ 'R ?s^r ^ *ifir TO?r sifro fteft | 

^efen? «RR qi*ir ?ft igpisr 'r eiRt ?t |[*iet 1 1 ^ % TO 

TOR f ?r TOT*ff <R %f^t*i^ TO (Centrifugal force) ?T*f 
TOeTT 1 1 *rf ^ygtTORt TO (Centrifugal force) ^tr qftTO qrror i'' i 
TO- Tjqsq \m q^ 'g’ qrr to | sfk q^ srfro \ 
^tTOIftWSTTO 

(1) T^TO % pRiTO*ff iFRiq* qit to*5t^ i 

(2) pRTTOlSr %R TO I, TOfW ^ I 

(3) ‘g' qqr |, wtot mq F^Fto TOqt q^ Fto Fto ^ ftarr | ? 


fro ?fTO 48 






jir tmJfr ?t §»r 1 1 ?#)■ ?tk 5?rf gir^ral >Rfl# 
srnfl’ wtw 1 1 Jr jp^t ^ jtpt^ ^ q-f ^F?f ^ |, 

^r ?r|'Pik ferr 1 1 ?r?fr ?«rr?T> tt srr^ ?5r jp^tT imr Jr#ft «Fr srT’t 
fe^gfil qsgr |, «r|r F^ ft | i ^sfr>r ^ Ir^ 

«P^ ^T ^ ^T^r^JT 1 1 

jpsr^ qftwm 

toTst «prar feal »r#r ^ qrf^t f5T«^«T|TiTcn&if^F^ 
«Tt t?? ^ 5nrr?Tr fsrr ^ f^rfr Jr |[Ht r?!f Tt ^ *r am ar 

5 PRT Jp^ OT f?ftr ^ ^ t w> fear 1 ?^ ^ r^tr? ferr ir 

aarar gar a^r ?pir fa?| «tk F^ar JT ^ sjt^ t 

jpjT «n: Faaar aw aror ^rrar I af saea agwrar |, ^wawsA 
5 Pn^ a’C Jpw ^ai anif I, ag afgaiar 1 1 jpw t f ^ atar, 
Fa^l, aFfar aar aw arfa 1 1 

mfraw ?nw 


wa wTf aw warar wm | ^ wa a=fta ^ ^ wra f)ar | aJT pr 
atfjww wra af^ I awiwfw^afw a^ aw warar wia ak pawafr 
^ Sr af V an^ as^ at V ‘a’ aa atgaia aifN-w wra ^ i 

;pa ^ grw wznar gwr air, ar 

m. arTfaar ^ g^r aw a^a siw Faiar gwr wra' 



a 


W 5 ftw% 5 rnT 

(0 aafk % afa ^ saF^s ps aFafTa ^ a:a aam t at 
awta wt wpprr % a? aw srf^ at a^ 5 <!jr wFaar aFafla at ^ 
wwar 1 1 

(^) aFa ftitt at aw war a;^ ana w& awr at I atpwTW 

^ aatw fw?fr |«k Fa^ wa: afar tat t Fww^ srw faw Fa? ai'^i fa^i 
^ wfaar sftwwr t awt wawr 1 1 wt wr^kw ^ aFft 1 1 



4p^ # 4§ 

(?) ^ ^giircrr Ir ?ir qrt ^ »r#T % sreraT^rr 

?r?gT I, ?if^ ’(R ssTsrr srr 1 1 

(v) ^?ft!T ^ ^TfPrar % ^ ^ ^ siff fr snr? «r irt^ ?igf5r 
F^Ftf ^ ^nrwr.^r | \ 


^ sr??R ^ |— 3 ft fsidFerfe’? & Prsr sp^ 

wsfV |>- 

(?) 5Ft^, (^) F^ ?fk (?) |srT CRT '(y) 7 ? »r 
(K) ^ (^) fO: ?ik (v9; srtg^R trF^ 1 

(Lever) 

?ra% 1 1 f?ri?q?r^ g?f *wvrf^|t ^ 

lig^ 1 1 !n ss? 133 ? 

fH?ft|!3t?r 5f^?Tr ^ 
»P5rfli»T (Fulomm) ^ 
1 1 35^ fi[?r |5r f%?r t 
? (wr«g F^^Rrnrr 
»RTt I ?? 

3r 

1 1 

gsrnj 1 1 ^ sr qfT 
^5n[%^!r^3?R 
^5?fV I CRT F^ 

3?R 35Rr 

srr ?R!gT 1 1 
PsfST ^fSTT 62^^ 

<R(P)^5nnvr*raT 
I fe?rif VR 'or’ (W) SR ferr w I » v? f^mr 

?ft 'epnSt ^ F?r!rt | \ 
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« 5tsn * 


% 3>r f# 3ri% |— . 

' l.'r|?r^i^'|r3rfr^(5r)Pa«rr {^)'W {m^ik 


<ri»' , 

t 

' -a *- 


s 




|«(w; 
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1 1 ^ f^amr >r*iT 1 1 

2. a^nc ^ jirjt sra asrr sura m ('Bctsw) % ipr |> 


Vfi 


L 
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i W iWT 

3. swK 5ft^K IfsrfPt RjRiTasrsik^Rl'&si 
<1^ (iW ^ ^ ^ 

!iJ_Z 


f 


^ aYc I 

■"”' I ?5r 

56»T % 

few if^r 66 ^ I 

g«mx5 Jf ?nt i ^ . 

(r^m) ^ (RetwM'E m ^ ^ 

a I 

q|?r ^ ^ R=P+W % TOsn: ^Ytt i 
SR il^ % ^ Bi=:P-W ^*0" • 

#Ei^5R?n:%5it^^B^-'W|>rri ^ 

(a^?OT) ?r sii^r § I 

^ a 5r«fr >r arr ’jY ft’n i ?5?f^~" 

a'(F) x^ !if=>r (W) ^ ^ 

W(«iL ^ ^ . • 

«ra: ^ a 



# Jr*r 5r«rr ^ # 


*1^ SR5R % 

!r6ftrr 1 1 ' 56 

/^mllllllin^^ 1 35TSTOT iTipnr ^ snr wl 
, /^ bi^wlinmmipii.uinirrmww .F^rat ? IffTt ^ (fulorum) 
^ ] I I sffh: "R^^r^spiT 

w ‘^'toT I !$?rTf^ FfTfiT 

?re?rr 57 ^ 58 wamT w 1 1 

fsPFft (Pully)-^ qqr qf^ iicTT Y 

I « ^ 'rf§in JrT5fq^ fqr?ft qiT ?ft \ 

^rq^TT 1 1 qf^ ^ qftf^ % ^rff ' «ft^ V 

I 1''^% if Ifq^q ^ qp5#, I I 

if qf^ % qq qf^ % TOfrer q^ jmS 

qqr fff I, q^irr 

fq I \ HJ fqq if ‘q’ ^ *'^ ^ 

q%T 1 1 '?g’ wqr fq^ w 1 1 q? fff 
I ^ qf^ % qqRRT % qppqq^ I gqy qf^ | 

% %rq’^‘ 1 1 55% 5^1^ q^ ^jRrr •Jijf 

I, #f(f ?q«5 fwf qf I j 51 fq?5ff ^ 50 68 

" ^ ^ pr !rfqq? qR 

W ^ qq^'l I f?ff ^ % 

c~::r jff ir. ■ ■ . if ^ jf 

TO ^T , \ ^ ^ itqr F55 q^ 

qr 5i5^f !ft% snjff 1 51 

%&*. r^ >rf^!#!r>rf 

I 5^ 555?, f^55f%q. qrf 

■ 'f55^f69 , fqqPptf 5 V- 5raf | 1 


■ 'f55 ^f 69 

Fqqjq^ ^ qfN'fer ^ ^ fqf^ 1 1 



62 


• a*rr ^ • 



spm if ?rf 

1 1 

iifi^Jr ^ erwnrr 

arrar 1 1 fsRsff % ^ If 3n% fTsff vr 
qr ^ ir t, fTO fiRf f^Trft qr 
errai I \ SJRsr ^ flffjnr !■ onl ^ 

^ ^ >1’? fipir «»raT 1 1 

feftq f9f«rt-^5^ Pt^ sfl% f^*ir >prr 1 1 
eft 55% ^ I I 5eai¥ I 

*^t ef^err ^ fereeft ^ ^ | 
a*nc ^ fw itar 1 1 eft% wr 
§tcrr 1 1 ef)% ^ 52% ^ eft^ 

fiRsit It vr 5 rEwrr arrar f i ^ 

«srf^Pwf «R^?l?ftt « ^ ^ 

?srasT ftft 'R suRer ^ ^rernir anerT t • ^ 60 

( vft^ snrr fMt w tPfV aliwT if 5^^ 

' g»r ^eft^ t #R, 5ft 3?R erfegfcT 5fMt if It 

swersnriTipritffrt,-^ t i?fr«n:ift er^ ^ 

%!SR ^ #5 ^ «G«re: ^ fl^rl 1 1 flw ^ 
qrnrtsiRfttifl^^ft llw ^ ^ncll I 
^izl I, I % 5<Teftir ft 1 1 »iw: anwff sft^ 

?T ^'nft’T ^ ft ^ 1 1 5fl^ qjT fl3W ipr sm^ I 
tpriff^ gsr Rjurt 1 1 

f^^ !■ fq* ^ 'neft PRiRil Pral erff er| 
qim errotf 1 1 «r| ^ 

g3il'% OT if ?neft f I ansr 'ftsl ^ if wt 
% <ns qeft f^tPreff e^t «5Hrfr I qsfl 1 1 
WRTRTPi WPi 

1. q?q|^?#|,qTPw’!rnr ^erroqqi 

^ ^ »»- ^ A fW— ■g i 'iw^ i r srsnrrm I 

4 . 




^ ^ ^ ^ STJftJT ^ ?nft % ftjJTT I ^ F^ TC 
srr^ I ?flT #1% ‘TT tpr; inTJfi' ftqfe tt m srrat t, ^riTr pr ^ 
Sf ^ 1 1 ^ ^ pr ^ I 3jkqf^ 

^ W5g ^ ^JiRvc 'R 5 f srnr 5r«rT ^ 'tt 5 T: ?iw m^rc 
^ g> ^ ^ ^grr^ | \ 
ftffir (Strain):-^ %?f)- ir 9?r enrRT !?T?rr | dt ^ 3 ^ 
sRWr fiifsr ^ 1 1 ^ 1 1 ^ ^ ^ 

I, §raq3?r if ^ ?!k ?rnRR ir i 
»rpTT fi!?fi w ^ «n^f L I gm ^5r ?nn^ qr 

51*^ I %o *fto Sftr Sil q| 5ft f 5r 5[I?Tf ||: — 

(L+Z) ifo dto 

5R L d5ft^ ‘epp^ ^ ir qftq^r i^r I M dtec 
dt 1 ^dt dte^ ‘5Tfdt ^ ^ qFcq5ffr i^rr L ^ »}t2T 

’Tf ^ fq^F^ qf|5n5ft 1 1 

5dt srqn^ qf? V tr. ir. ?iTq5rjr % w hto ?ro q?i qf^^r dt5rT | dt 
1 ^«» ir« ?iPTT5rJT ^f q^ qf^qd^r |>it i q| f^r5r !iR5Fr ^ iWt 1 
«Rr: q^ qf^^nqrr ff * — 

s^sqqf ^i5j5tnT^qTqttqfq^5rdt5n|j(5%feq»^r5n| i 
srfa^ (Stress). — ^rq- fedt q^ ?5r 5nnd | 5 ft sthfr 
qrqqrar 1 5r<Tr ^ q?g % dt5r5: f@i 35q5r df ^ I. ^ % 

q^ srqrq dt qss qncfiT qr^ 5r«rr q^g qft q^ qiqrR ^ qiqr qi^ 
I i 5nnq5qT % ir ^fiqq't qq qif^ qq % qqqr itd 1 1 srRr iqrrt ^rq 
T5 V( dt5nct qqf qq qt qiq qrpf qRgr | qf qfdqq q^q r g r 1 1 
qqfg dtaft qq=qqiqT prr qi^r qq 
qqjqqi^igqr^qitq^^ltq^qrqiqtdtqfqqqfqqrerqr 1 1 
*nqr fqdt q^g qr Irqq^ AqjfqdtqteTlqtqqqqrFqr^q 
qr qq qqrqr qqr | dt qFqqq gtqr 1 
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# • 


J 


_ F 8T^ 

w fsum :— sra, ftf iw ?ik ir ^ m % 

J33?-Prw?r!Tm!?t5ipq^5fg;?^ ^ srar 

«rk Ir ^wsr mw ^ ^JTifTRfl' | srfe?rar L 
I ^aRrrsw^fwjJTftf^^jgqr'W fsr ^ h 

f^fir I ?ft |»T ^ I 2W 5nn^ i 

vf «r 5pnr gisw:--^^ Pi*pt % srt *rf |»r ^ 1 ^ I ^ 
JiFaro she ftwRr sttoet Jlr ^nn^'n^ | !r*raT ?*r in iji» fnR^a 

!r^ ftnr “itF^ ^nr Fir ^ 1 1 5 ^ fkmr E ift sriir m 

f5j9r 1 1 Jif irm? %?Rr am ^rnrf ^r nrf^ sritfr | aw n^r 
irni^ %■ ?r»nrl 1 nftnnn ^ I gn E % WR «rY m antn 
ir;^t?fh:??rTi;*ti»rn?Jin s^irir 1 ^ 1 1 

Y 

fnffe ( % ) 

3R n«r rniRn ^ nfWn i^w | nt gfr fn irr nteera- ^ t 

R m iRir jisnF ii^ 1 1 

nrnr v n j?f sif | f^ram m A n>f 5^>fteT 1 1 

vTRlf L 1 1 

jtrt €S? «rc F ¥Rn m sra- ^rnrar jrt 1 1 nf ^ A nn ifSt- 
jfl?n: % lR*B 5 r <r inrr |, *ra: sf^er g^n. — 

FgRn 

• Ai^%o nto 

nsr inn^ IT i!f ^ irRif Z nt. sr nt ^ 

J_ 

L 

«r: JR m 5Rir 
F 



?pmT= 


FxL 

AxT 


* * 


6b 


A=ffr® ST? r=«itf bjiw 1 1 
?r«rr F=M x g (M=?rR, g=y^ % 5rRi% It ffe |) 
5it 

T- j^itg L dynes. 
ff jc® Z ^ jft. 


(Y) q'T 5R^ 

ITTTl'SrT^flTT^^TR |l 
ai’C T T % ^ "TTHTr 'T' ??T ITT I 1 
^ f%Tr % Fcrq TT^ CTS^T 
I, TR T ^ % ^F^nr?: t 5inr prr | 

3fr ^Til 'q' % T|it fqRRrafT 1 1 t ^ m?: 
^r qTTT Teqrr |?nr 1 1 

qrl ^ qqr fqrrhrrT qrr TR w %!• 
1 1 ?# T 5 5rt^ flrars TicfV 1 1 
fqR qqj qqr qn^ q[qj qr ttI 
qsT TT^ 1 wk wPrq^ q % Trq% Tit 
1 1 T? 5rR qx: TR Tfr% tr |- 

Tmr fr arrai | ^ ^ q^ tr tstI; 

I qfT?R q#Tl^ I I TnT ^ M- 
TW % ?Rr |T qkq^T qJT ?lkT 

I I T 5 cTR qf5f)- qnrrl mr 1 1 



«Rr: fqffe TTT vlV TT^t I I 
fqf%= 


T^^q^ri'TFqTt 
^ qJT TS’sinT % fqqiTT ^ I I 

m Y=MgL.r.^ 

^r„ qq- To tVo 


fTT TqqT 62 
(5RW WPIRS 
*np qRl qm ?R5I qsf) 


^TRrmFrsRJi 

1. Tqqj qqr I ’ 

2 qf^TT g«n rq^fir ^ tP^tctr TTTit i 
d qq f!r opqqr 515?; qqr |, qq>r srf ^ fqqri^l ? 



^ qnft |»r st?r, sfh: % % toh: qrt at ^ ^ 

fe ?^R- sFT OT <n!: w 
srirra’ q? rgr |; shff % ah 

% !rnrafr Jf q?H ^ sra-R- JT^arasr 
pqw 5ff p 68 t, SR qr 5^ qrr gqifh ferr 
5rTcrr|5fti»r^tfe?aN%?s^^rjNr^ iruraff w i)crr t 
?aT? % ^ qn' afraa^r ai% ^prit 1 1 

spihT:-'^^ t^PT 'a' l3Rj5f r«RZ!i 'q' spit •r 'a' *1 »fq 
‘q' qnj «fh “SRI qsq «Nt «nc qqrq qswr 3rr aqrarr t aar ‘q’ 
^tant* ffh ?R«ST «sq >k q^ qata ot fen an aqiar 1 1 aiar ‘q* qaar 
>iar qq q?nn ?ft fiReq qi^ ?ftq aq^qr, sa smaq aq«^ & «Hr *i 
maaa aft qia ghn laa: af qqsq ftn fit qaia a^ift qq fta w aaraa 
qsa ^lar aar arar | alq Puq ftna ^ afq qi? ah aqqnar aa^ 
qqrq qPT fqrar ?ft fta afaa q«na ^qat 1 1 aa: qaw ®r^ qq aa at 
aiaaa afav ^hn f i qa Fasiar a^ siaa aftia araa aaiftia ft 
qqifqa fqan ar aft aa% am % aiaiq qq aJaa qa ftraa a^aiar | > 
ftaft fta qa awaa,( aaq aiqqfa fqaq qar am ) aa% qqm ft? rqqqla 
aaigqaftl, qfttftaaiarqaa VlaTqaaqqqqm P| at fa aft 

PL-^sm ftar aaft 1 1 

PV=K 

if|f qq S ftqqfa |, ftfaa ai aia Berra qaft aha t fa awaa 
Faqq qar arar 1 1 fqaft aa qa armia haq qar ara ah aaaa qaia 
asrar ar aarar aia at aaar araaa «ft qqft agara ft as ar aa aiftar 
aa fa aiaaa ah qara ar jjeiiaw aa arrisa qq qaar it q| i ar**^ 

% fesiar ^ fqmhrfaa aata aiqr ftra faar ar aaar I*— 

?a am ft qa ftaq qqft ttat 1 1 ai awt ft qa ft I 
faaft afafaaa aatma 1 1 laqtaat aqq ft f at 1 1 ft ^at afaaf qat 
^ If ^ ^0 64 % ajarq at? qt at 1 1 qtat afaat ft artr aqr 




« ?r«rT fesRr # 
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srat t ^ srwsPT ’TT'fT arrar 1 1 |[?rO' f ^isiV asri: !ft% 

»r?r % srpRffr 'R ^rtot *tT ^sptt 
3n ?Ri?rT 1 1 ^r 

sral ^ 1 1 #5rftni*T fetkrp' to 

% ^ 1 1 ?t *121^ 

I, irisr in«T srraarr jnqS’ 1 1 
ITOT pjjrw ^|2r 1 1 STl 9?TO 
^ 1 5ft TO swR ft I 

5n5«S «n ftro— ’?i?f 
TO ?T SITTOq’ 5fk ^NsTO ^ 5*TOr 
TOsrrar 1 1 i^rif TOT^fencTOT anar 1 1 
Jife TOR ftro TOT STR ?fk TO 

aiq^ TOrar toto | gt fW 
aFITOT TO TO to TOTOH to 
TOT ^ TOOT I TOTT fTOft ffTT TO TOT- 
TO V Ro %o ;fto I gt 1«0 
TOT^TOTOTOp: TOTOT ^ :— 

TOTOT 1®G giTOTO 'TO=V( 1+^) 

o 

TOTOT 2®C TOTTOT TO 

3 

TOTOT 3°0 TOITOT TOI% TO ^=(1+^ ) 

TOTOT 9®0 gFTTOT ^ 

?T| TO5f TO filTO I :- 

fTOft *RT TO TO»T pr mroiT ai| TOITOT I TO TO TO TO 
TOTTO IJRT ftm q^sg «T? SRTO TOT *f fTOTTO TO WTOT I 

RSPT 

1. FTOft *hr % TOiq 5fk totost Sf tot torto 1 1 

2. gifro % from ^ srqtq sr^ fes ? 

3. TTS^f SRT firav sarr if ? tmr sita ^ trfVatBT sirraf i 



WKTIJT 

3r^ *1^ iipr Jir sim 5nn^ srra ftr 

r?*!^ tf^ ^ s?r sr<irT 5 f|- ^ INfe feOT I 5 ik r 5 «rfir 
fst^PT »i%5r SR sr? ^ ?r‘»r t JIT ^ ^ ?rr^ srt 5nrr% «r 
!p7 ffarTer ^ 7f^fr ?r fl^ ferr«ff jr ^sciffr |> j 

^ (Foroo):— iff ^ fgf^ | ^ m ^rfERfy^r ^ ^ 

IftRt «!?: 'rf^JT sri^ smr ^ ^ Rfr i srsr ^ “# 5 nPwr Tf^mr 
FsTrfrr5rr«rir «fy it ?r;^ |:— 

% 5r«n% ‘R 5ft I q; «r«iR ^ 5 r?ft ^¥5 ^ r ert ???r 

^ Reft I SRR f^fir If sr^ ^ srf% r sricft 1 1 
RfsTR ?> 5R>T¥ sit fteft I-— 

1. tfiRf (Vector) 

2. ftiiaritJr (Scalar) 

f^JT it F?¥rr sfk Rsr ?lfft F^ r^ % I R%RtflRf 
«Pf5rrat I \ F«fiT RFsiTiff % lR«r ^tr F^r rr | feirr Jift, k rF^tr 
ft^?it!TSFfR3t 1 1 RT it In', Frit It jtr ?t^ Fnl R?t|, !r: ItRm? 
RfRri'n!f^| I g?r f ¥ R % Fr; 5R g»T yg&lfn? Rg nlRRt 

6 %f^WtR: I ?RR RFf ¥t lOffw fn'%RrRi% 

5RTR R it RTF W RTT ¥ra^ 1 1 fiR R 551% nftf RfR nitfteTrtl 
w. *rf rHsir- fIfRitn rFrtt nJfRit % 1 ^f%nr rFriV % Frj i»i 
tor sT? ?rR F?r rt r rt % r RJtrc 
lorl 1 5ft F^ F^n r r^t nRR 1 1 



RT 5iR (Resultant Foroe):- 
5R ftiit-fRi O nfef % Rf PQST 
Rjf SR ^tff^tKqniRrB ? 5 r 
RiR RiTR R^r Ft nf PQST 
¥R% gFRiRT nT % RTR ft eft R 
Tssr n'T Tf RR 1 1 ^ RT sr? qr 



* ftsjRr’ferrff # 
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^ ^ cm dff ferr it ^ sfr srfg^ it»rr ^ Fsi^f ^ % 

'wwr, qr ?rf5 ^ qrm: -p ^ 

qit 1 0 ^ iR P a^ Q ^ 0 ^ 

I, qft P 5fk Q q^-l atO 


♦ p 


^ (Couple): — 

. 5ta it mm ^ er i?qr it 
, ?Rar ^ ^ F*Rfr Fqf|^ 
qt fat ^ fqqOu' Fqqrr 
?r qqjf qft cit fqFq qft 
(Couple) qt^l 1 3iq q5r?q siq?R qqq.q:^ at t^r ipr^ntit i 
(Moment):— qfq F ft 

ift?: 0 fq?! qr uaqiT P r q s MHi it at 
0 & aa' q’c arq- araar qrfi^ i sra a^ !fh: 

H^a ^ 5n=aTt arr j^^jaw F aa' au 0 qr 
laf itqr t 

laf =Fxd 

aa annaian: qg^’ai 


A cm. 


^0 


- afa it aa f%?ft aararaa 
aggq ^ fsaar: it ^anif giar 
saaa ^ araqr qsa aaf 
asft gaiaf ^ faqt ai?r Fa^ It 
qrtaraar aaj ftar i 

afa A B C D aar aaiaw< ais^ | Faa^ gaia A I) ata 
B C ?5aar: P alk Q aaff ^ ^r^it | at law asa aar D B araf 
% gRT aia^r aitar i 




aaff aa fafa:— afa at aarP aftxQ 
Faia ABC ^ it gaiaff AB aar BC siar 
asaan sziw | ^ laaq asa aar AC 
% aiKT saaa altar ark faarf |f ftarr 
tr itar i 
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^ 3«TiTr?T «ir«r ^ T? fl I, 3^ «R 

^5r ^ ?ii^ I fqr 3fff ft I'at ??r ^ if 3^ F^ q^ 55r ^ 
|[3^ ^ % ^?lf % ^fqr ^35 5nqT 3313 |f»iT I A B ijqr qqnr | sft 
Orq?|qT5rEqiq|rti7*n^'rT^ iqrAsfk B 5nf|,f3R iRijt 
^ P ifk Q 5req> q||i ?5TifAsfkBq?tOif fqqfi?: srRrrl 
fqr 43ifrr 0 % 3iit feF^ ^r qr ^qgF^ 1 1 

13 ?qrr t P qJT 0 q^ fi^=PxOA 
397 P 5r 0 qr fiif=QxOB 
?f3f, ?raf^ PxOA=QxOB 

3«f?sr— qfe |3 13[^ ^ qq T^rarq f^qn^ qv srra 

533?? qfw qrq F^ qqr qft f[3t qjf 3^ 3l3 sm 
qf^ % qfwr 1 1 w sqrR % 33 q^ 3% w 33 q:^ 1 1 qqV ^ 

if 3p 3|c3^ 3f ?«nq ^5737 | I 3^ 3?3 iffX |3T^ 3^ % q^f^T 
3 ^ 3> |3 q*»ff qqr tf 3^ sqs^: t qqflj % 33^37 ^ qfI3 ^ 3f3 q? 
qt 37<f gqit 31^ qt |, 5F3«rr 5ft% fe3qr 31 % 1 '‘q%' ^3 
if 131X7 ^133 if if37 l” 

357 «Pt lint 

1. 4F;qf snjiqff if 335Ff 3753 , Pyne) 1 1 

33 33 ^ 33 3R3 31^ I qfql 373 3lf qq 33737 313 
3 f 3H(3 Ifo ifo srRr ^%;3 # |3 fF® I 

2. fefeq sniTT^ft if f^qpf f3Tf qi3*»3 (Poundal) 3g3raf 1 1 

q;3 373*33 33 33 333f qffjf |F3ir 3^1 313^3 qff 3137 
373f' 3¥g qq 331^ ^ 33^ ^3 53 3^7 3»f |fe ^ • 

WBmn^SRJT . , 

(1) tTFqraf fiRT^ sRTR ¥f ifif I ? 

(2) 353 33 Fq^ q^ | ? 

(3) 33f 37 33I3I3R 3^*33 337 | ? 

(4) (3; 33f % F333 # qFWI37 ^3^ ? 

(3) 3353, ipi 3357 ^3 3 f ?qrrt 33 »sf^ ? 



^ sn ^ 'Hc ??r SP5R ^ fij ^ ft*nc. 

*r ’?§ ?i% ^ ^ ^ ^ ^ sRffTJft ^ »iftr feiR ^>1% 1 1 

ST «“ f?rt ijis^ if *r%cr ^ I ^rrar Fsra^ 

• < ». ^ ^ K(ij|R g«iT 35T^ »rfe % fH^nff 

?fo 64 ^ ^cTT I, »TRr ^!T qJI^TcTT | I 

SRiR SR ^ -qM 5ft ^5rif f3[ Jlfcr 3ftT I mR 1^ ST ST 

*p» ftrfiRcr f<f IT *rif 1 1 irr? ‘sr’ V ^ !nilr^s5rT 1 5ft 

?si% ^ ^ ^ 3iT5ft I, snr. V f?f| V ^ ft 1 1 

^ ^ 5pr fl^TT ft w SRTR ftp 5nTR |ff ^ MR 
MR ft5r*rq^5ft^^»rfeqftt»T mr ft»T (Uniform velocity) 
^ 1 1 35i|w ft fM Jrfft #1 ^ MR ftir ft 30 ftfiifs ft Do ftf 

^ 5 R qRcft 1 5 ft gMn ft»r=^ ft fkr i 

Do 

MR MT ft MRI MR M^T ft ftt| ftt ^ WMR f<lf 5R 
I ^ Mft ftR qft fftM ft»T (Varitable Velocity ) q^ 1 1 
^rr?! ft*I (Speed and Velocity) 

RRT fft qfti 10 ft 100 ftl?r 3rr5ft 1 5ft 1 qsft ft 10 fttsr 
snftftl'qkurq.iftlfqrqfjlOjftwsrfftqDsrftRiTil' 1 1 iftlrlOfttsr 
srfft WT qft RTsr qr^ 1 1 m!^ Fm^ Mq ft qftf FMftlr p 
I, gqft ^ qft Mq ft rr Ift qq ^5rfqqj^ *Tr5ft 1 1 qrsr sfk ^ ft qf 
MR I ftq ft ftf q5n| srraV 1 1 Mf^ srqq| qjfr ^rar | Fq? qftf 
q^g 10 Jfk sr% qoCT MR fMr ft 1 5ft |q q)|ft fftq^g^ftq 
fftrr qqr 1 1 SR §q qr^ f fft qfti q^ 10 ftlsr srFq q^r M5ft | df §*r 
^ Fqr RR dt qf 1 1 m: RR ^ ftq ft qff mm | Fqr rr ft 
ftf MqqqqRT qff ftat ?ftq ftq ft fqqrr >ft qMft Mqqqqr ^ 1 1 ^ 
qifeqf ft fqqrr ftf df sRft I ft trqfqr qrFMT qr^Mft f, fftqft fftqrr qff 
ftf qidt ft fqftqtfq' qifsndl 1 1 m; rr ftPqftl'q qrFqr 1 5Rr ftq 
tfftqrqrffti i 
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# ’rfe fwarni * 


^ 5rsn f fe— ( Velocity and and Aoolerafcion) 

^ ^ aqr ^ # I HTFT vi^ ifte^ “fsprr 

!iKf »r 1, srrtwr ^ ^ ^ l>crr 1 1 ^ 1 1 ^ 

tT^f, m?rr 5!^ 6 iftsr ^ ?r ^5refl- 1 1 
’fk ^ ^ I t ^ 10 Jftef ^ % ^'I'i 

^'wit % ?nn«5r |l^ ^r^r 5 Jrtsr ?fk ^ | 

ahrt ^ Jf 16 ^fl’sr srFcr wr ^ '^«r^ 1 1 

?Rr: ^ If H *fj«r srfw ^ ’ll, ^ ?«t f% w? 

I 

spt 5nl; |tj ?nr*r If 'r: ifterr ^ ^rrar 1 1 

^ ftjfPra ^ If ^Hsrr |'?ft ^ ^<yiOT^ ^ ffe 1 1 

,1^:— ^ JFi *nl«r, 3?r ^ ¥f »TPrr ^ H 3<Jpi’’ 5^ 
% snm itgr 1 1 Jffe ^ ^ ’Tnrr M m | 3?r?T ^ V | 

eft sgspT ?n^ MXV if»rr i 


fKa?! % *TfH % 

^ 1686 #5rrfM?^’Trer % ^ Pnwt ^ 'sft fetrr i 

5!?^ & fs! ^ PpRT 1690 % vnrw ^ w?rm5r ^ 

>tf %% wfe 45 i 6 <5it ^ 

^ m jm’mi 

5iT»T 'nc ff * 32 ’i' ^ ’tRt % 1 1 r a. > 

spwfjnm?— 

ftiR ^ ^ ^rf^ I ?t> ^ f » ^ 

if qfta^ 5T ^ I «r a?§ *tfe mr j ^ w 

^ If ^ I ^ ^ ^Tr 3isr 

5Rf^?5r3^<t5^5T9mr3?i^»rnf^a?5i^ f^^reurbo 


sra crt 5a% ^fsr^ra^Frm 

r 5 Pr *r| q?T if * 1 ^ ^ 

OTW*raiSRrOTM»^«ip>ro wtn^jtfwtft 

ai -R am w o*< iWta $ Tpr t wi. WT TO" « I 



* »rr?r fefTR # 
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^ In % gcpwsei 

In n 5 T 1 1 nfl M nTwi | ^ V In fl n?T MV ^Jnr \ ?n fnsrnr 
I; stgsR nPn P I *r| n?r In n^r ^ ^ ^ .nm^rr^ 

flnr 1 5i«rf^— 

P «< In n5r % nftnnn ^1' 
nr P << ( M V ) % nftn^ 

M at Fctt ftnr |, sja: In I" il" 7ftn^ |t ?RraT |, faFnI 
P «< M X V % qfF^n^n ^ ^ 

In % nF^n nFs ^'t | 
na: P << M xin ( Aooiera/tion ) 
nFn In nfe qit P I ^na; 

P.<MF 
P=K M F 
ml K smn ^rFa 1 1 

nn ^ 5 qrrt n^ an itar | aft 1 nm 'r anil ail n^ aa% In 
111. nt. srFaal IFa^a ^ In |fe al i ' 

qa Fqmta ^ ntat nfa I anr nt ?tat |, n^ 

n§ srmlt ^ gar ql xix arat 1 1 mar armi n| | fa In aFna 
^ I nfat ar In na afna it-aiar 1 1 aa: aaar aa nt ns aiar 
mFal ^ nR a^ arlt 1 1 ml feftn finn at aarar ^ arat 1 1 

^aln Fnnn— an nlf n5g |aft n ?5 n^ na am^ | at n§ laft 
n?^ 5ft q^at n?: aanr ^ na anr^ |, anr m 'raPRanrl |l ^ 
nat ^ Fnar Fnrcta ^al l-anri^in %f^^nlla akn|, an«R 
na anrar 1 1 an w fnainr % agaR n nt a r na anilnr am m 
nat ^ nai Fnrla fflt am ^ na nmnn iti » 

aa: an at n?^ anrciat | at fern ak srfa Fnarr amn itat 1 1 
anrfw ^ faq mnnr nl ^nar 1 1 i®nt nt msnr nl aalt aFa; 
I ^tn^ 1 1 an |n Fast mm: m f ar nrrl | ^ nta an^t I, mar 
5ft ntt arcqr | mm m nta nr^ # Fam I nfaFsenr n«r I nta 
amft I, am f^lt ak I ^ ar ni^ aant ^ nta an^ 1 1 aa: FsEnr 
xlix afefsm anm 1 1 
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* *r% f^irnr # 


^ ^5Rr5rTMt|f|fi'lr gisT 

^ PT?ra%| I 

wr^:— ^ # ^rr? ^ ^ ^nrar spt |.i 

IJ^^^»TF!r:-^^W?gfiiJ?fl-gfrEp|' qficf^qR “fTsT 
'TeT^ t alf ^JT *rfe ^ ^prnr ^rfSR »T%Uniforin caroular 
motion ) 1 1 q? «Te«R % p?l w41r % q^ #?: ^ 

S^nq ^ qf qip qg ^ qftfq qc gJiqr i qq g% w sra^sqrq grq qq 
qw?: % ^ spl q^qt % qqrsR ^ qqr <i5«R ^ qfq qt qqiq i^irr 
qfe \ ftqRflr-^ spy qqr q^ qq q^ qqr q, qq q^ q^ a> 
q| ^ qqr q?T »)■ gqqr |5rr fqqrf |qr I 


^Rqf qsf tphjftq In:— q? q5g qt ^ ^ qftfq qq 
qqiq qrq Ir qqqT' |, qq*i ^ qqrR % ^ tier |, qq? ^ tfeq? qqfq q? 

^^qrfqq^^r q«r#|qq 
. If qq§ qftfq qq FsRpft q«fcl1r | q? 
few ^ ikr 1 1 qq 5q q^ %nq 
\qy qqg q^ %lqpq If qq fq % %3r- 

qq qi igq I fqqqr qtqr 

qqRff I cf^ ^ qqqq qfWfq ^ 

1 1 qif Ifq^, ^ If r to' anq % gq ^ 
qfqft' qqqqqqgPgqq^t, qTqt 
if qf qqf qR qq ^ qftfq qq 
f q^ t, qt : 

w=qff^3Tq^=^ 

b 



rqqqqqr60 


Vi=:qi^ ^=- 
2l7 


■w=- 


Y= 


t 

v:=wr 

^=r 

w 


qf^ _ ^n-r 
t t 
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V I, W sptcjjVJT ^ 1 3rer: 3?n: tF«a^ 5WT 
^ ^ F?*ir w 1 1 

%^lir qwT ^T itfk 
firniT 30% fft ^ *r KW 1 1 ^ ^5fV ^ i^rq^ gs ^rw ?ft 
^tii+K ’rnf ^s' ^ 

^ It «(«ii»I 4I<i1' 

^r ^ F^ t ^r / 
srrar 1 1 ^ ^ / 

itarl ? } 

5?Rfr 

?^^5r*nrFg5Fa' ^ 

^1 fi? 

sTwl" ftqftr Jf |[*rcfV 

1 3r^ fRi ^ ?5r 3% 

^ ^ Ir ^^% 1 sr#!r M®r qr tjp* ?q?ffq %q x:|aT | qfe 
1 *^ f w % Fq^t Fqjg q^ ^ ^ ferr fq^rqr “qil sft !J5r fir^f q^ m 
^ ?r %q ^r | ?tk ^ Fq^rr ^ ^r ^ar 1 1 sia a? 

q5karq5r|^ia|^*r|[q^qrt arsq qj^ar | ’ m: ?qa: q| Fq=qr^ 
aaar I f% q;>f a«t ^ % %!S ^ ^ qqjf q^ ^r I !at a?| qlt ^ ^ 
^ area q^ 1 1 ^ aqr qit %5S[rf^ig^ aqr q?^ 1 1 
3ra qqr qm % gq^ qjt a^ Jf pri% % qraiar 

aiar I at qaspc qri gqiar aaqq qrqar I aar aqr ^ 

^qfta ^ a^r aaiar | qa sraar i 

%5s(W«l(t asr qr^l I 

^^Ffirg^ aar %?aTqai<t aa aia % aqr ^ | q^ Faqrr ?f 

ferctal I ^ 

ansarara Jw 

1. ara ^ ^ aar ?r?a^ | ? 

2. ^ ^Fs q?!^ I ? 

3. T^ea % aia Faspa ^ afa^aR aaan^ \ 

4. 'tfe atq qit?Sta aFa ^ aar a^ | ? 

6. aar %rarqar^t aa qar ^ | ? 






frwwrt ? 


^ i5r % $ ^ s^i? »i*ff ^ 5 >t^ 1 1 «it^ 1*1 

|t *1^ % wti^ ?n ^ ^ *5rt ft 5n^ ^ l*r^l ’Ttff w ttar | i 'Jrfif 
m sisral |t ^ i*T^t wfSR! »Tt(f w sr3>Tf tt^ti a^jr 

fj strf ^ w ^rRl w m |it I fis saa w sna 

itaf 1 1 qf^ i*r ^ *10: ^1 ?q?f ^ t ^ 

qif JTcftatl^t I qiffq3*iff?r5R|iT^l|*n<)9T^fe4t5Ri flai t i 
fo m qgat t fis ftar *TJff % sPse ^ war *ft aftPoa qiar 
g^oK Cl«ii 1 1 %ar f^ STR sTf^ ^ 51% I Of af qiff ^ ^ 
1 1 qq1 % Hiai ^ (Life) *fl ^ i^^rar i 
sraiar, Sir qq.qr arr^ a? qq *nff «“) f) I I ^ra: oiqft *tr ^ 
qiff q.T q?ar ^ 1 1 ce% f^r I?*’ ^ I 

?nq^ m qf ll qqr ft frgaq aR ftaar wmF<t 1 1 q??5 aw 

qoT t ? aio a? I fte^ *i*if ^ t 'J*fr 

^5aT 1 1 

arq 


aq?!!’ ( Meohanioal Frooess )? — aq*? aR ^1 aRft w 

i^faraati ^ a _•> 

qia)?rR^?igaqftqrft sma ^ 

I ^ ipff ^r sigqq Har t ^ ^ ^qr 

airq m a4 fl ^rtar 1 1 ^ q?a^f ^ ^a? ^ *n^a ^ srst 
sfet aricft «ft I qiT saifT |41| I =41? HT^ *i4ll aiai 1 1 

2 ftar 3r ( Electricity ) ,-m l^a ^ tJS? aiOq; a^ h 

?Eta aar q«q art 1 1 ^ 

3. «l« Tft* ( aysiraJ (tongos )^ JT ,» 

115 ‘I" 'P'"^'' S’-™* 



4s 5rw ft 
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JTiq ^ 1 1 q|5fl q- ta g«iT wq qwT 

q;? ^ ansfiir q^ ilal 1 1 qi^ f^a aqq qip ^ a? 
?iRT I, atR aiff ^r fqq.re iici 1 1 

4. aci’HWf?? % SKT ( Chemioal means );-jR qpft 

q5=qq5 % ?ri5r # arar | aq irtf g^q^ Cleft 1 1 sr ^ 

aqla ss^f I aq qiff geqsr Cleft I ifmt t afiaR, ^ilaa 

qrif^tsR ^ a% aw Pr^arar I, ^ aftqg % {^ ap Cl 

aa?ft 1 1 

6. «bI «Tjff ( Heat of the earth ):-^ % nM JTfq 
pf qinft 17 RT ^ aql 41^ I, al i4 qarans^ a«n qijft % ai? ^a*! % 
a;q 4 m^a Cla*! 1 1 

6. 5E^ ( Sun ):-ac aR seqfe ^ aq& q?i arw | l ?al 

qa aiCI sPs ra4a 1 1 

cfn %smra 

1. qnaa«T if aftaaar ( Change in volume ) -m Ml 
q?T4 ^ a4 fear aiai I ^ ga qejia qq wiaag aa q^ qa afar I aar 

q^ q^ qsa Cl arar 1 1 

2. sia?«rT a%a!T (Change of state ):-sta qe[I*f ^ a4 
qR^ 5ta sa ?R?ar 4 aaT'^w a4 qR^ q^ af%a ara^ar 4 qftaMa 
tl aiar I I arq ^ aaC^ qa qnfl aar qpfl ^1 saar qR^ qa a4 aa 
ai^t I 

3. qit^q; ^ar afta^a ( Change of Physical Proper- 
ties ) q^ar ^|f ( Soft Iron araRcar arq^ q? q;? r aar 

aiqri flai I, q^ aa 'R 5ral¥r s^iaa Cl arai 1 1 
aa qsR^ % q^rara areqr ai a-^ar 1 1 =^a'l aa qf^ a qr?fl 
'bI arft'^ qrPrq; gcta'1 1 1 ?aqiT ?rPrqiq ai I aa^ ^ ?l al<!i^ efer 
( Solvent Power ) ^ f^aia ( Plexibieity ) aa aieft 1 1 

4. cnaaar air aanr ( Change of Temperature ):-Ml 
qaia ^ aa qR^ qa gaqq aiqqia ?TPrq>'qf aiai 1 1 qral aa q.^ q?: 
wafr Cl aiar 1 1 
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# 5t«r # 


5. ( Change of Pressure )-~l 5 r 

«R ?T iRr'-g?T^ %' %q: *iif sirar t, 5i5r % ' 

«j?^ra f6% sij^r ^ ^ % w*r ^ff im I 

6. %^?r ^ Jnfn^r ( Chemioal and eleofcrical 

effeot ):-5yT| WR tflaa' & wri 
araal 1 1 *pf ^ ^rffetaa ealir 

3n?aff ^ sifi siiai 1 1 irfe' flf tF^V 

5taf 1 1 

srwirar^jRJT 

1. uiff % 4a ^ ( Source ) I ? aa^f 

4aar t ? 

2. M a¥g 4 aa <R aa^f aar aftaaa I ? 



*if ^ 3 rrq srarrq f ^ I fis aw 

% iw tlar 1 1 aw ^ sJi^ w ?J5*ra ftar | 1 jflsir [553 
^ 5 |q |Q:«n3 ’% |<j: aa^T ^ 5 >t^ a^ ?rf^ra *iif 

adta 5 l»t I fa% f^a ij? a'K % 5# n*! t ^ |JT a<^ 

% 5# 51^ ?r3«a I «W 3 anpr af ^ aiff a^a 

afl? soa a«n aift* ?t awia ^ awaia Ir aiatf^ 
^ srrar |, q^ B?a aa anar t f% aiq aar | ? Taa saw laal ar^it 
^ taw % I^q; q'l q;«p a art ^ ?na?af ar flcfl I ^ ft» arq^a 
(Temperature) ^^arrai l, ?ra arqaia aif af aw I at M a^g qq 
arasER aarar 1 1 

arw ifrc 5nw*H Wni?: 

aa-pt aiq ^ aw»R a^ ^ ^ aefta 1 1 qai aw afk .awsR 
^ afa 3 f%?: 1 1 aTt aw^a q^ aw ^ arfSrfar aar fft% arqaifi ^ aw 
^ f?;aaT w ^=aR ^ ^ 1 1 aa^ atRJa> f^ aw^ 

rI^ Ir Prw ^ aifi^ I ?ra: 5R ^ ar f^ a^ aw 

aiqjfiR q3» a^f I ^ ftrarai aai^t ? 

ft^«R ^ RFftlOOeo aar 600 00 ^ sft^ 100 co ai% 
^ ^ f^a€t IR A * RIR % amraa lOgm aiw 

W f% q;^ ?ar^ qj 4 a aa 1 a^ ir 6OO00 ai|r ^ B % qpft 
^ ^sta A a# "ftw lay qraa aaiai ait #t 5R^I 60 gm ^^slt ^ 
ana^aaiaT iWt, ^ aft ai^ aw ^ awaw aa 1 1 flat ataft €l qs 
ft uRia aiqqiR q^aif?K^%llrq;Bftai^€t6garaw a!t ana^faw 
iWt, aatf^ aw M a^ ^ awaw ^ aar l 

3ft RfR qnft €% ?aH % ?t aiai I, t 

aiq a.! a|ai ft a^«n % fiysr^ppa waasR q^ ^ 1 1 aiq aa aw 

fa!fl ai 3 % aw ^ Rtai qa ^ 1 1 aw ^tawasTaiafta^ t jfi% 
arqqjR aiaft a^ a^car aw 1 1 
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5RS tr? ?igjT^ 5-R5? 5nr ?r q| ^ ^ai 

I fie fifs JTgKf It firafrr g^R 1 1 ws ?iitT^ «« 5iTRt fi^fiaa 

^T 5ir 1 t lit itrrO- fijtr ( ftsit M w 

It qil- It 3i^fr w it1%'RI m 53 * 1 ? 1 

1 . rffiiT ^5 flf «i?rfif ?r ijf ^ atq^«T Clar I q? 

aralt §5?r <2;? SITS % 5«|lt qw «i^ ir?lta ftai | 1 ’Rrfi 
^ an 123 ; ^ 1 1 

• » 

2. ^lfiRA,B#. A#%T3q3rqi^ ?rai|atB^I »lfirar 

I 3n: 1 1 sftitf ^ 'T# q? % ijiinsaR ^ ipit It 

^ fiivT firsr safirlt It sra*r sra^r sr# I 5^ 37^10 ^ 3 afelt It 
q? ai«r ^ ^ ( 0 ) q, fira^ qilt m ft, ^nfinf 

at 913*13 Itar f% sa ^asft It, firalt 33 % |^ »n*(t *ft 31 

gagar arit sa^r aar sl^ 3pft 3Ttt IfiR ^ fira ai^aft It arsft *ft aall 
gagar qpft frit *ijf a^a flar 3?rfirllw: lO) fT anwa us ar 1 1 
33^1® aqifair! t tan 3| aeft atfe 3ig*T3-i&*i3r ai’ppr 
It *n3# % firq i*r arasft 3? a^iai aCf aft I araw It 

3i3t%firc!:5tTQ3i3?3fTJT3t3f^tfiraltfii 53 Thermometer 
(swftfls^) a( 33 T 3 f 3 f 3 fit I I 

ar^ % aw3 i a 35 talf%SRr5nTK^3q^fiRrri?'--3flTfi' 
ft^sraaa 1 3ai3r<3r gfT I ^ aiV % 3 ® 3stl t ^ asiRr 1 3g fii^t 

I |aT33r3f 3f3iat ^3 3^33131331119*1^3^ 53 31393^ 

fii 3ta an 3Tf^ f 3 333 f i I fa% wltfiar ^ Itt arqf 3 it € 3^ 
3rfitf3f fiatlllltflW ata.lft^ ^aT33T3f3f3 33lt%^^ 

aCf ant fit 1 s 3 fr 3aR a3i3 aar aiaiw" tlai .t-3£^fR3i I w 

3«r33ita33a3ft^33t3tantfl sattt 3i3 
gjwi3f3*3 3Jnt%fi3 9naiti qro 3i3ptiar % tft 1 1 

ft^T fiifea fiwt 3 ^ It 333 aaia tt 1 1 
1. qafi 3ana3i3t ai3f3 3st 1 3i^ a3i3 afetagarl; 
gar aT 3 f 3 f 3 tit 'R aaia ait t tefsai 1 1 


2 . 



TfbnqfT 's 71 

3. qi qifl ?r^ I ^ %t gi'isfiiT qi^ w 
aiqsRq qgciT^ i 

' 4. ?rqw 5[^ fit % «5TW f 5t^ gcr ?!T?nfft ^ q?f ^ti 1 1 
6. q| ^ 3rq?«n if nna fqsqi sn t gqr ?^-39®0 q^c 
5war t 367°0 'R 3q5rai 1 1?^ ?r5^qf ^ m qsf 
t f«qiTf|tn^-39®0 ^fq«Riq5357®0 1 1 Vi 39°0 % 
357®0 a? % aiqsBR ca% sra qf aqs^ 1 1 39‘’0 ^ ^*1% 
aiqqjq iiRSfi % %a: m q=q1f^ qi 

- 39°Oq5C^5iiT wraili 39'’0 & ^ aiqqsq qa^ % 
fq sRsIfsr I f4tr>R q| - 130o0 q^ anai 1 1 
6. ( Mercury Vapour) ^ qi^ q5^ wq §T ejaiq q|a ^q flar 
I qi^ qK fuqq q{l ttaf 1 1 

4 I 

?nqqnq> qq qaiai 

(Construction of Thermometer) 

anqrra ^ qqi^ % f^q; sq^l q;^ qisft aqpr 

qr^ (Oapillart yube) qqft ^ qrfq?fq¥aT qf ^ | ^9% qq» q^ 
aqr ijat 'R q;^ ^q 5r>ft |t tJ i ^Iq % 41 q^ 

qqft ^ qjf qqft ^ #r 4q qR^, lar ft; ibs vs^i «r 
^ l^qrrar ^rt w 1 1 ^q ^ qw art at ^ q^r q^ %41% aCt 
snar q| ^ ^q # 4t 'fl-qrai | i fa^ ¥iw I f¥ q^ w ^ 
qp qrttq; | qft^ iqi qit ^ aff sq^ ^dt i ’iqr ?t fStficr^ 

'% f^q; 5 «di ^ ’aif fW qrai I 5qT qf aidt I aar tar alftdt 
qiar qf q!tq ^ % ftqR qil^ ftqwr afdt 1 1 qsiaq!! aeft qa^ it lar 
ardt I ft?5ft ^ lar qii ^fqrqiftaafl%qidt qawrf^ 
iqi qft % flqa aqft ^ ?n a^ IqRr^r^arlidl^^qqq^a^ 
?tsa**aj???^%iwitwqTO*n?ttf^qi^q5t qi®?;? qftqiSa ft aiai 
I ^ qit q»t qiBq far ^ qi5^ ftqqer ^|ia^ ^3a:5BaTqi^^t 
qt^ qq qiBq qra qa ^ aaft ^ qqia qia fl^ % qjppir atai 
ai qro a^ qf qR ai^ai \ zH ?dt aqsR s^dt ^ a4 a q*^ 
a^ q!t lar ai^^ ai^ ^ a?ft 4 qra *r ai^ar 1 aai^aR^ 
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* ^riTfir # # 


•isfl ^ ^ aniw antn'i? 



% 




^<r ^ ^ qp fJfffgr # 1 ,q[f^r fifft* qi^ srpR ^ 

qSq]??tT4r^^ ft? 

% jfl% ^ qei^rff »T^ nif 
j !i^%itstR qnr^ 

^Jftftar pj tl*in 

afm JTigjT flt^ ^ fttj; .^iqqsq ^ ft»| 




ftij; i»r«l «J?P aft^-Wjrr fqsrr siMq? i I 
qf 5?^^ltgwsq qjfi 

®=qrwt?|M?ft‘qi ft*R t ^?s»nfrai 

% aiq^q JTiSflr ^ Waf i ? 4 ift qpft a? 
5?q5 S? ^ 3napft ^ AM ftqr ^ TOHf t ^ 

iqpft wfl*it5 

wqqr m Rq^ giqq»q % w w’f 
t^? fqsi^ft srV I ft^i 

t'qfl^rf^ fttrft a;w qwJift Hra? 


«r‘q! (Lower fixed point) gsr 

tj;? q!)q ^ ^ 5«?t ^ *R f ^ ^ 

Ir wm ^ SI'S ^ dc^jnsR^q^ ftaiqirrFqfs’^ ^ % :ftt^ 
< 3*ir «?q> sr ew *fRi ^ W? sj>if i^ 

«? ft?rnT ^ arr^iw ^ 5fl% pn wf 1 1 

^( Upper f«ed point ) W ^^>—*15 

w'sB t ft® qs: gq; q^ft ?rqqi qi®q ^ ^nqqiqf It qw ’R? *5^ 

tss ?*inT q? ftq? iJ «rraf t I q^ qisfi 5^** ^ srif ilt I rwi 
q!R4irq5lftqF(t^q:lwsft*!tft^l?5< «gfeil ^qqwqpftqq 
?5r*Rtq; 5w snar 1 1 ^ ?t d Jftlq d ant t qqfft qi®? w 

,giq3fiq^‘ mr 

fttatJflaq (Hypsometer; f ^ t 



* ?rFm ^ «TnwnqT # 
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I ^ % Tfl5R # icq t, ^ flra^ qpft 

I, 30fl qjf I, flre^ gi®? ^ 

I f^fcl STRft I 1 5IN^tT ^iTJJsil^ 

^ ^ 5r*n ^ 1 1 arr iim» 

^ S'^ <ipft ?t g>q^ 1*1 ^ 1 1 5^ qRr ^ 
f^*K 'w: ^ 30 spTf i^f=| 5mT ^ 1 1 

Scale of Temperature :— 

H^l I ?r'^t ?)iTR3fT5^|q?0raaTqin'??%^M 

IP”] I I q51 is^rvrnrt^lir 

'P'l ijft ?ft3 fSrfiisr f|0R ^ 5n?ft 1 1 13 
f^fJisr ^ ciq^m ftT3 ^sraR 

1. ( Centigrade ) 2. qn^nfs 

(Fahrenheit) ftqiR (Eeaumur). 

1. (Centigrade).— fetrn^ qiT Wfew 

SIT I 313 *nq^ % ^ 5RTq^ lOO ^nfi ^ 3fer l 

31^ ^1 0°C qiT 3W 1^1 w, 0°C ^ 3)% 

5Rqr 3itr ^I53q; 0°C & 3 ?t^ 3it f^l 

33T«rffi t 1 f^3I3 ^ 3|3T 3f 313313? 

3^3 ^ 0331 3T3r I 1 

2. 35l^3^r^'d ( Fahrenheit Scale ) 
f3 331^ ?r 3T3 ?3r35?R? % 313 3^ W I 

180 3^3?: »{I3t ^ 3^ 33r I I 5fl% 

3i?rgr|r32 ?raT I ah: 3 : 3 ^ q^fcrr 212 

fe^T^igrt |l?2 33 3I3 3I3?^C?i jft 
32°F % ensq 353 32'»F % ^ I, ^ 

ft> 3333? ^ 5H:?rc3? ?3[33R tl% t I 33i)3‘g' 
?T ^ 1%ff 331 3nt3t[IfS ?r 32® f3f| 3 ;? I I 33ti^ ^3t 
3| 3I3?3 33?l^ 1^3? ?T 53311? 3131 3Ifft 37 ^3T? t I 3| WI3T 
3rl^^ 3i33il % 3^ ^ 3n3r I I 


3I\^ 






JfijE- 


W- 


R 
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• mm ^ ’Tfkmr # 


Ciinioal thermometer )-fg aiqiin^ 
iff 96 F tUlO F g? ^ ^ #1, % qig ^'JTa 

ttar 1 1 ?g gsra w str I aN*fiiT tnq^ % ^ mm ^ 

% q?^ qw #!Rr ffl% sqiar 5R f% gjsqq g^f 1^ 
qra j|t%gC( gg^qr qjff q aiq qFK qf s'k ^ qtqr i 

3. ftqWR%n?IT (Reaumnr Scale) flgr^ 0®E gqr 
wmm 80°R q»i5ngr 1 1 fgt iq 41 q«l g^^ t ft* f^t 
qS ^ ^ 5q 80 qfqf 4“ q^ t q^q* HR ^ Rgq< ^ 
1 1 q5 aiqqiqqi sii?4), grR^feqr sn^ M qi*ft 4f q4|q 4f qrwr 
grar 1 1 ?g4f ^qrRtra cHl # 1 1 


^5^ qn^q^ ^ ftfq^ tnqqiq*^ Jf 
q4lft; ^41 M q!l 1<1 4 100 qnrl 4 ^ w^gfF^s 4 

180 qi4} gqi ftqfR 4 80 qi41 4 fSigw wfJiqrq q? 

im ^ 100 qqq? 1 180 «E6giiiz % ^ 80 R qgqi I ftqq^ % i 
100°Cbl80“F=80°R 
6“0= 9°F= 4°E , 

100= 9°F = 4°B , 

6 6 

m% m Ir!€l4’g«^ 'ntgficz ftqjR 4 Wi | at 1*414^ 

^ I Ir w qi^ 32 41? ^ ^ a*»l 4t | ^ gqq 

qR^%^^4f,lg£)q‘qr.qq^=T5i?2^3*^f ^ 

ggR gt mi 1 1 ^ ^ ^ ... 

f§ig%qRgRft41%cnqqiqg 

fEft giqwT 41 aiqqiqqs ^*qq*^ ^ ^ ^ * 

0 _F-a2_B 
"i^ ""9 4 

q5^J-40«C^^f2 4 q^ I 

T“"T" 


.^-?!:^or6F=360+160 
*■ 6 ■“ 9 

m 620 <nj|0 



# 5nq5ii*r # 'rferm # 
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I^RI— 100®F IfSEt^g- ^ ^ 

^_F-32 
6 9 

. C „ 100-32 
** 6 " 9 

or 90=600-160 
90=340 

37.770 


0=340 = ' 


V, 1 1 


aiqjfiJT X® 1 1 

^ 0 _ F-32„ X' x-32 

gi ^j_.= -—or — =-= — ^ 

6 9 6 9 

or9x=5x-l60 or 4x=160 or x=-40 


^ giwr-— 40® 1 ^ 3 ^ 'tntHfrfe «k tlm I 

'^Nrr ^n'lgR gra ^ 

wfg^rft I 


TtR^ qR giWT X® t ^ 'fii^^UKs 2x |?r( 1 



“9°" 



2x-32 

9 


or 10 x-160=9x 


or x=160x=-40 

I 160® 3 ^ 'Ki^3|i?3 320° ggi^nr 1 

*8RcnT 5rR*?i*R» 

J*g 

T glqj^n^ % f^q<\g ?n=q % 3Fmmi ^ftfitl, 53^lr 
If, ^ 3=?33n 3«iT grwm ^b^Ii r^eq;? gsff 
{^% 

L’^'f fir^ (B) gsir (A) ggit *i||, B fR^n^ 
P^%F ?siR3^’5iw 

/ Ir ijEt 5PrO ^ gff ^ 35 ^ a % gwO i^pt ^ 
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100 5ra t am ^ gsft' j7 

ter ^ aw ;fl%, qilJr ^ gs’R ^ m sh 

100® ?fl% ^ g^qr 5P^ 1^ 1 1 5R ?i5|li5r ^ 

B^gwqni^gg-dtl ^sR?tl^gr|* g?ft gifr 
qi? % ?g«i ft ^ ^ J, fSigi qnr 
g§ft 5? 'gg grar 1 1 qra fgrjfigR ^ qlt ^ ^ 

^ f% (X) % ^gt ?w; q») gefl # qit % % 

g?R M tteft I, am g%5r sftt gg gg 
gtergigrtgg gf ^ a^ggir arm in^ 
ft gran art' qr^ % qrsftcg’ qg 
qrg git' areft a?ft gg ait* qisft aeft ^ ggar 
I ^ gif a^ ^ ini qg m'i |t ^ 
fur^ (Indext ft am 5%®r tdt I ^ ^ f^jrair giqgg I f gft ^ 
fJTRftgR ^ iJfiwqg grqqiqg afaft aqqW fas- iwr tffife 
fir agag i?q Pnaag aiwr Rar ^laa % gRjjr g^ frt 1 1 gaiiflgFc ^ 
^ ^ gi grg q? I f% ag ^ (Index) gtfga gag m ^r 1 
q|?% ag^^ % ara aft grrii l a^sagg gar 
j^pgiT aiqmqg q?t % aig gaRlgre m ^ swr *6% aifqa q^ % 
?gwi % qra ?ngg % ft grrfti i 

gpRMTt SRR 

(1) aiqqiq f^ggl ggt I ! qar garft aiqgq fia g?^ 
%feq:a^t! 

(3) aiqgrqg aat^ s5t M graaR^gf i aiqaiqg te sgra % 
fit f qfk aat wia t gar a’spsr I ! 

(3) qi^gt^ giqqrqg ^ gat q^a g^lj,garqrt %?aiagr 
qRl na^ # gnar gr agai 1 1 

(4) ggggg ^ gRffRaR^ 

aaiW g? gait ft ag .fi5|iaT arasg prr ! 





(Fusion);-ft^ ^ ^nf ^ % <^i 
Sr q?miT SIT ^ I, qscrr 1 1 qscrr ^ fi^ ai'Tsw qsi^ ?r 
?wq ^ STRTT I ^ srq % ^ Sf 'rftfig^ it sfrar 1 1 qtir, 
qfsRf ^5t?r|5n!rr»TJf^f^%s:q^ <Tft?RRr it 3n% 1 1 trtf| ps ^ 
*RTsf % Iodine (Oamphor) qt^n??: twr ^r >n5T!T ^it 
?fk »nf ^ ?r f^T ffq Sr |q Shftq !rq?*rT Sr an^i 1 1 
^ Tmt ?> ^»r?T(Sublimation)^ | ^Prst^t^ ^t (Puaion) ^ % 
sr^:--q«B^*nT^lr^JiTitcrr| ? ^ ^t^TiSfqxg^ 
’nf ^ 1 ^i 5iT<T5OT 0^0 il?rr I, ^rw srrr 

nravRl- ir 3nit 1 1 pR qRt ^r ?rrT^ C)°0 it | 

fsRi^t |»r tnq^ ^r ^nfr *r ^ 1 1 crrraq aq ersF frit 'Ttar 

sr?. a^ ai<t Pm ait ^ncft i arm ( 0®0) ^ a»p w saqjtq? 

(Melting Point) ^ 1 1 

51^: — ^t^ Sr ^nat # ^Tsft spt |fr^ at Sr Paat- 
as at^ a% ar faaqr if, ’taa i aia tit ft> aifft at it aat at ara 
aa ai wia I? si^ aiaTaf aPr^tO‘^C^|» aaaa aifftaaa 
ait aTTaa aaa^ tat ^ i arm 0"0 it | f qttV ar 
^ara ( Freezing Point ) a^ f, aac aa at saqjia ak artt 
ar flaia ^af i?a it itt 1 1 

wf ^ f^wm 

^ ar /asrw^ wrf w 

^WflT t •• — 

p5 ^ a?§?ff % sa^jTTa* , 

% 1600 "0 tfnftfeaa 633oO 

t?5fiftFfraa 667oC am 114°0 

aa 0°0 a^ar 419°0 

arar lOSS^O fta 232°0 



?a 


* sra?srrqfi3^ • 


?rct^ fTert fCapillaiy 

tube) g^TR,’ grEt¥ si# (Capillary tube) ^ ^ ^ 

UT^ iTiaT I, VC § u«ir ^ 5T# # amrRj % vfsr si# tr w 

SI# ciPW PR ?! d# ^ cm crnrsTTR t# % s# f? #v: ^ 
i?wi fcR % SRT ft? SI# w ?iRr vmr <n# *f vn si# 
sfT aTft ■srnr sn# % 3?R si|, in# # suf e»R fsnpg^ fp# 
’^rTiq; arfe a? «n# w ott q^RR # i ^ #3r ( sfR ) 
VC sn^f^ # vt, qi aiTssi sjT^ V# gsiT m# # 
3551 f# t, 5R 5# 5fr. #¥ !R?srr % VST# # un ctiqsiisr # 
# snfsr ^ ## cfNS# V #?RfiT urnssT #cr qcf v 
^ I 

t frsir ^rPiq ter msTr? s# <1^ ^ 
ff^fsp 1 5srrer §1 1 svcjt^ q# % feq |si sf^i? vvr cwi 


P^ctQsi ^ 1 1 

5f ?l®ir 9# ( Latent Heat of Fusion ) :— #it 
5*R v 3^»r I f% vs # sisf N»# ^ qf (h»i«i# ^ ## |j *1^ 
sr« % qr# s# n( V iiRfiiST 0®0 # ^ 1 1 unvi g?r cr sr# 5# 

ificrr vr crar ur# qi^ qi# *r ^ ^ t 
f»# # fciT q;# sRT ? ^ ^ t 

■ u^ r ^ i cq r ?f srf q'l*® % Pp ^ ^ f^sr# sir vn v srqr i 

sTT^# img. #?r-^ 

fiwq# I 

te^% 9 rtet sife-flST’( 0 hang 6 in volume d^g 

melting):— f^ ^ ^ ^ ^ 

#uT|.4qirk«rcvr^5^^f^t’‘^ 

^OTSisroBwtTOttOT^^^ » sMiWtl 



79 


.. ^ SRW (Bffeoii of Pressure on melting 

point):— qqrq ^ qPcq^q ^fV 'TC ^ra^tr |, q^lftr ^ ^ 

ftq5^ q^ qs^ 1 1 *r>r sq^gRf % qs% % qq sfRrr 

I qt:^ Fqq?^ q^ fqfqq^ | q% q^ srqqjiqr qqrq % qqi^^ % 
fqitqrar|i 

q^B :5T ftR & (Eegulation):— q^ % qt §^l ^ sfk 

g5ff qft fS! qqq aqr ^ qqr^ ^ q^ 1 1 

qqr fqr mq% q|qT qi^ ^ 

|t? Itqr I tiq; q»B ^ pj?T 
% g?! qq qqi qiq qrt ^sff qq 
qt qqqqR qiq qtqjqiq qiq at qw ^ 

f% qiq qT2q%r q^ qqq q^ ?fl% ^r qi^ 
qh q«^ fqit % If q^ qi% qT%*fr 

qqr fq qiq% fqq ^ qqrqi qqr 1 1 

qqqir qfqsnq qf |% qqrq qf% qq 
q«H FqqqqT | qk qqiq qq qrfflr qr^q 
qq qrar 1 5q q<B qr fqsq ^ qqqT qr (Regulation) t \ 
fst iqsi^q qq qql qrt Ir qqq q^ I, qFq qq q5\ 

qi^ qqiq % qrq Fqq't qkNf ^ fqqiq ql #q qq qqrq F^ tf % 
fqqq% ^ qqr it qi^ri qtq qq sqjft 5o#t ft % qq sq % qq 
5t qfqqqq ft qi^'t i 

sqoftqqqir ( Vaporisation ) stq qqrt qfif qrq^ qq gq ^ 
qqq qrqr I ?ftq gq fqqt fMtq qiqqwr qq 4?ftq qqeqr ^ qfqqfqq 
ir qiqr 1 1 qq sftq %q ^qr qqqqr ?r it qq qq# 1 1 qrr 

#qrqr^|i^ Fqqt qqqitqqi qqr qr# ^ qrar | ?ftq qw 
qqqjqfgr ^ Fqq qjqr 1 1 f# siqiq qfte qrlq qM 5^ qqq qq fqr ^ 
^ 3n?r 1 1 

^e'k ijqqq/ ^ ^ 1 1 

q|q 5 r# % qrq qi^ qi?r gq # %q qit qrqr ( Volatile ) 
1 1 Fqqr gq ^r qq% Fgiq't w % qm Jf qFqq^fq f# # qsqtqqq 
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( Silbliinaition ) |, ftt 5 % | ifk ^or ^ 

s^ST «rc ?tFw ?j|^ sRwr ^ sir tot 1 1 

fCT sn?r 

1. sTsf I" 3tc^ ^gr I, qiqfT 15111T 

# ^gr 1 1 

2. TOftqr^ q>r % CRT qR fwq: 1 1 sisfsF tTrift % orr^ 
sir gp iVqi - 'Cii . i ps gsnr iggfy gszfy qrift % =sfrg % ’fen?!r Ir 

3. fsp i^T %sT gis'ftqfw Sf gpRT itffr 1 1 

TO% to: ^r |>rr ftr Prro % gri^l; gg? qn: fggsir gqg xjH 
|t ^ fiS f ^ toI qit 1^ t 1 1 ^ fgfgsi gsTT fe Sf qrjflf 

TOT%?srlf|?fkg|s«^ TOt gg ^ 1 1 fsRfV gM ^ sosr 
sg SR^ s)- sir% tV Gondertsation | i 
»R«Rfi»j ( Boiling ):— qpft qst # ?r irsit w to gwr 
5 ^ ^ 5r^ I qyjfV sik srf^ srsf ik ^ g;^ 5nf»t sft^ 

TOrTOgq^^fgrgqrflqn^JgkqRViCTggTOg^lt gi^i 
TORf qnft x| to!' gr giwr gfir ggro 1 ^ ?irf gn^g 
^ q^ qpft ggg% gst g| qpjt gr { Boileng point ) gr 

qroiki g^TOT 1 1 toI gr qrorigr 100°0 sftt 2120 F t • 

qisft SRT *!g«?«TN» 

q gRqr ?f f^s 'TFfi' g qrog ^ (Tripod stand 
qq cfi^ qlV TOft (writgaudge) % g?R Wst: >rsf qk frog ^ »r^g 
qjt ^ clamp % TOT qro gr{^ Trog gg g gr^ 1 

msr^TOgrwigWR 

#Tit fe TO grig ^ 3^ 'nsfir % s-rc q| I ms ^ <5^ 

5nn5 fgg^ t TOT ^ ^ ^ 

TOt ggg^ TO grqmwJfTOsg 

Latent beat of vaporisation ):-sq 
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I * ' 

'(lirT 1 5n?T | fip vft f^^rr ^r^n ^trif ? pigi | fir jti 

^ !IT»rJIT I 

m: 317 ^ TT^r 5ft % 1 gm, 7ft «3% 77«RT7> 71 3^1 
3T73i7 7^ 7157 ft 3?5rft 337ft S7 fti ^X^ 7>r 2^ 3T7 7i^ | I 

77«i7t7> 7^ 73T3 TIT 513T3 { Effect of prcBBUie Boiling- 
point):— g3T7 % 35rft 7? S7 tit 77«rfrr71 35 STTcTT I 37T 33 T 3 % 35Tft 

7^ 7377171 717 ^ 5rr3T |, 731 Tti |7 7zft7 ST^T Tlfft f3S 71^ |.— 

T^HT Spftn:— q7l 731^ Jf 7f7l’ ^ tIt! 33ft 7f7 % gl7I 53T3 
3gT 3, 7737 33Tf |f ^TT F77I3ft 7 Tift 1737 537^ | Fti 7T7lf 3T 737- 
7i3 109 °C ^ft3T |, 73173 3ft 77 33ft ft 737 ft37 f3 717ft 100°0 73 
T^ft 73331 ftk 7T7ft 100 °G ft 35% 317531 77 ^ft 33331 | I f3f3q 
3313 33ft ft 733713 3S 3131 1 1 

|33T Spft7:— q;3 731^3 ft Tlftif ^ Tlh: 7333 7ft fSTlf 73 

3333 77 3^, 7333 ^ |31 3T|T f733 3lft*ft 33T §31 31 7717 TWft 
3^ 31WI %%ift 1 5(5 f5;q^5( 5((% iftr 

77ft 735^ 3ft ift 731?3 7ft 737 3ft 313 

37173 3?3 33ft 3ft3 73PF3 3ft 5051 §ftft 
^ I 33 37Bt 551, 40 71 60°C 33 ^ §ft 
3lft ift 731t3 3ft 7?313T Stand ft 73*7 
, (Clamp ) % 5I^T 37 ft Th (33 7 l 7 ft 73 R 3 

73 173 gRl ft71 f3 7§i f%7 ft 33171 77l 
5lft', 717t 33ft ft 73113 aft 3157 50^ ^37 
7T3ft 37 Tnftift 771 3315 555 ^ 5n%71 7^7 
317 f3 717ft Ftr: ft 733ft' 3771 1 33: 

3313 37 37ft % TlTt 31 737713 37 §ft 

3131 1 I f f3 3f73 73 §31 31 3313 37 ^ 3131 f, §3 313lff 

3 % 1717ft 7R Tlft^ ^1 7777i3 37 §ft3T | I ' 

3gf57i 77 777713 ifti: 53^(3 77 7713 ^Effect of impurity 
on boiling and melting points): — f7^ S3 ft 713 ^ft^^ft 
ft 77 315 77 737313 33 7131 1 371 sftll 31 377JT3 5lft^ 57 31 F§7f3 
^ t 3131 1 \ 




* 4l?[5srTqft#T # 




spftq — ^ tfT?rl #, vm srni^ I f% tijO ^ w«r<Tf^ 

100°0 ^taT t sik ^ wk F*!!^ sftsr ^ »Ti^»t 

!TrT 1% ^ «ftfr 100°G ¥r a^crrraiJT i 

SRtn . — m srUT^ | f? q<P W qpf)" qrr fgqRi 0° I 

Ttfg qptT % “qkl ^ qrr qk 0®0 q^ snrar ^ ^5pq 
0°C ^ r 1% “q^TT 5?T5rT 1 1 

aqqqkrojr ^ ss sicftir sq to toetT | q> ^ qiq 

%at 1 1 qfq mq qrir ^ q|r qf toit sn^ tft cf?q ^ro-qi^r # 

% §m, fTO?r sq sRfk t » smrqisqk^^ffj^ m qq % ^ 
qrar I qfk sqr ?t arrar 1 1 ^sfte ql f q qq qra^ ^ir ^ 
^RiT I «fk 5^ ^ I, qfq qr^qk^ ^afir ^ ft ^qnft »i5qfcr 

qfjq.li qfTOir q'P qq sricrr 1 1 

iqgq^ (Dis6ilatioii)i-qq5iqr qqr qqqi qkt fqqrq qq qiq qiq 
qro qrt qrq> t qt PmT- if <tFq qt (Distilation) m eqqiq q^ 1 1 
j|q|q:'^i^ q#req # qk to% q?qr qraV ^ gro q^ % 
qf: gqr to qgi?q ^ i?q qiwr qiq qqr q^ ^ fqqrg q^ qqi^ i 
TO Fqqre q^ ^ qnfl’ qi^ qTO (Eeoeiver) ?r aife $ i ^q qq't ^ 
■qi<f q^q >?q q^ q^ l« ^ 5^ 

sfk ^ ^sqr ^ 

*qTl^ qt sqq ^ Pirto i ^ ^ 

q^qiqi'q'Vqiqqqq'^qi'qfq^q^^^ ikqqifqg 
qqqi^ I 

!HWIWF<q SlTOf 

(1) fqqr q?3 qr sq^q ^ ^ • 

(2) qqiq sftic ^iiFsqt qr qq^iq qqr qqqqiq *1^ w snnq itqr | ? 

(d) qv^ qi^ qt qk' % qkr qpft, ?nqq^ fqfq qw ^ si'q q^ • 



m 

^ ^ »nf ?fk 5^ ^ tr 

5nqf^ iffj?2T ^fl- gfg Mt ^ | ^1 

»nff ?raT I *n ^ I, 'n^ft %> ^i% Jr in^rr Jr ctit ^ qf^TT | 

^ sw 30^ iTqi^ qifft qjTtfr I at qrrfir JTT?rr Jr ^rT ^'t |, grrr % 

^ ^ wn ^ | ?fk qrq^ qft jftE^ qr^ 1 1 

rrrq ^ ^nsrr ^ sssif :— ^ *rTq% % fsri? iqjrf # 
wq^it+di I, t% ^rrqit ?> ^'Tte ^ qmr ^^rrrT I, «tit q?r itrq Jr 
*n<TT srt^r 1 1 ^T- stqjR mq % fttr ^rt qq? ^qjif snqmrrr itgr 1 1 
?rTq ^ qRT ^ ^qjtf-srq ^ ^ qrqr qjt qf^ | ^“T ft? qirft # 
qrqr qn siqsEq l^O 5sr ^ | srqf^ qiqT qft qqr qr^r qrr qrqiOT 
qfq 1®0 wsiqr Farg^ giq ^ qrqqqqjgT iWT gJr qqr qqrrf grq 
wm qii^ 1 1 

arrqqif^m (Thermal capacity). — grq ^ q^ qr^r % 
giq?pq ^ 1°0 q5i% % qrrqqqq; fTal |, crrqqrfpr qri^ngt 1 1 
qqrfw % F?!'? ^ qrqr q5t ^ qrq# F^f qqi q^g 6 gm 

qftfr «tk fqfr qi^ 1 1 qtqf qqr iT qqq gqr q?:q ^ qq> ^ fT 
^^qrcT t f^Jr qi^ qrrq^ qrqr Jr mn qerq sw t, m ^ 
#fr ijlqRt qq qi5fr Fq^ Vm gNvsq gq? qq flgr | \ gim qf 
|!iT ftr gqrq qrqr qw! q^rgq:’ qq; §'V gqq gq? qq qq: ql Fq?r Fw 
giq I gqr il% % Fq?r Fqgr grq tgl 1 1 

rnq «Blf q^ qisTt qfr q?g % grq^ 1°0 ggi^ % fJt^!TTq!!q^ ^Tgt 
|, gmrFigT (Thermal Capacity) q;^ 1 1 

qn^«g grq (Specific Heat):— fqr^ q^% giqsq qit 1°0 
q5i5r*% fer? feg^ giq qnqqqqKrr ^ | gg% gqrg qrwT % qinT- 
^ 1“ »nf Jf Fqg^ grr # qnqqqqjgr gq qtqT gnfr qfT qiqrsfr 
% qrgng ^ gg" grq qg srr^Rsg grq 1 1 

qrq#, ^ M gm. qrqr'T q^g qit T°G gq? qq qr'cqr |, qFq 
ggqtT ?n^feg grq S | gl ggqit MxSxT grq ^'T qrqr ^ qrqqqqrgr 





d4 


I sf^T^ sir ^r^flr ^ ^ ^g% ^ ar'raiiT srr 

"R M X S X T giq ^ I q?i4 ^ jrrfff »nff fr<e q'll' Fsra'ffi' 

*?*f ^ aK ^ I ^RTfTT ^ 5177 S5'V'%5g % | I 

1 : — 500 gm 50| qft 52®t! 5Ri 77 ^r 

ftJ5r^ gi7'^> mm ^ srRsfjnren itifr- 


5f)| Til cTR .114 1 1 
M=600, S=.114, T=26oG 
917 ^ mm M X S X T Calories 
600x114 x 26=1425 

i 1 « 

-1425 Gaories Ans. 


35r5?:5y 2 -50 gm. 977*7 20°C |, iOO gm, 77 ^ 
7r7l' F79*r 977*7 60° C I, [757777 Til' fit [77^ 57 5777*7 75777, Tpfl 
*7 7I¥«T9 5777 1 i>97 I I 

777#, f7«r7I7 *7 5777*7 T°0 | 
gi7 f7in=7H 5777 f#77 

MxSxT=MxSxT 
100 {50-T)=60 (T-20) 

6000-100T=50T-1000 
160 T=6000+1000 
160 T=6000 
T=40°C Ans 

^57^577 3:— 40 gm 7)| *7 g*?7 [#7*7 5777 80° I, 20°O' 
5777*7 % 60 gm TTTI # 7777 7797 1, If57^ 77 fTTTJ *7 5777*7 26°C 
it 77577 I, 577 7t| *7 77^5757 5777 777 | ’ 
gi«T r7i{T=5n7 ^777 

MxSxT=MxSxT 
40 x 6 (80-26)=50xlX (26-6) 

40X6X66=60 Xlx5 

5=K.=”112 Ans. 



• ?rrfc’ ?rr7 # 
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JTi JTf^r I ?rir?T5n ^ ott # mm 
^n'ft 3tT I, ^t^TT fr fjw ^ F^??r I, sTf vnr^nr 260 o.c ?niRr!r 



m t5tfTT^R 5iT% ^ ^ i)5rr 1 1 

% fpii? ’ml ( Stires ) ^ 
^#T|dt|3ft cTi^ 

sr frRief^ ^ ^ fcT^ ait 

% gl *f I ?lk 3T% % ^ 

vj'^ I f^H?r f? ^ ^ 

srfr ft 1 


TPft ^ 5T5f (Water equivalent of Calorimeter) 
#5ftfliftzT ^T 3r5r ?fW Jr ^ ft ^ 'n^ft ^ ^rrsTf | crrr- 
?rTf^ ^sflMsT % m7-?wi%?!r5T % ^ 1 1 m 

g q ’ ggg 3r5r M gm |, sn^rfiffcr crrr S | al 3?r 1°0 

erar »nf % ftn^ M X S an ^ ^ ^ 

^alfWterarlarTaTffaTMxS ig>n’iMxS45ft<lr^5na^^rf3ra% 
^ 71^ ^ l>fl af ?T #?n(t*il<i^ ^ aa^ea ^aa affai^ar i 
aFa fa M gm aral aft 1° a^ aa aR al^ wtx M x S ^ ^alO" 
aiaaaaair aaa'l fT^ I at aijfl ^ ara arffar MxS flal aki;'^ 


ara arFfar #5fhfl»fla^ ^ | fafa'i? #a>frata^ aa aa^a ara MxS 


far I 

^at<l »ftaa afl ^r, arar afMgm|i^r aaftaa^faR 
al^, aiar fti anfl ah: #a>fr ^ ^ arar gm 1 1 s«t aial aa 
ara^ T®C |, Jf fis aral %aR T°0 aa> aa aR i 

^afrChftea: Jr aa aial ai^, aiar fa? af Mg gm |, atea 
aa aag5a SRT W |, at; 

a^ aaft gRT Fa^ aJr ara ?fr arar = Mg (ti-Q) x 1 
s^l arat at at ara ^ arar = Mj (T-t) x 1 
^^atsa giar H3[ ara ^ araT= W (T-t) 

M(ti-T))x l=M-i(T-t)xl+W (T-t) 
m-.Mg (t,-T)-Mg (T-t) 

(T-t)-- \ 
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* m # 


^ ^ ^ !5r5r srraf^ 

»Knt^^»r>2^ sfTf 5ft5r gm + 50 ! infy qn" stsr 80 gm. 

6^ nm> TT em M 30®0 
*f*T qr!f^ qrr tm ^ 80°C 
f«T»^nr *17 ?n«T t5»T 60”O 

q‘:TiM Tfi^T •TR't ?fk ;PT qpfr qrr sftci 105 gm. ^ 

5nrflfr n't?;: ^ nint m ^ =80-45=35 gm. 
nn nRt w ntn =105-80 = 26 gra. 

26 X (80-50) =36(50-80) +w(50-30) 

25 x 30=85 x 20+wx20 
760=700+wx20 
760-700H-WX20 
760-700=20 w 
750-700__„ 

20 

2 |=w 

w=2J gm. Ans. 


sTfg n>r m m wacsn :— qft ntn i 
s«>?r nrnt n??R ntn nk ott wn srrar qr¥, nig% 
gqit spt nln, wqlV FqnjV n’t Emran nqr >nf qrf nk 
n^f mf q»t nnr s'll qnft ^ ’ftsr ^ ®Tn?» 
2 ?i| mnt qft fnnnT q;r nm ?sn 1 

1 ETF^ % §qit qn ntn M gm-i ^nkWta^ qn 
5 ftn M gm , 3 ^ qpft qn ntn M gm., sot nnft qn 
gin 5 Pn l>®c nk nn mg qn nmnsn t°o, fnmir qn 
m ?en t^o, nk % #«ftet4k^ q^r rnn -095 
I nk mk 6 mg % gq^V'ET m^tfian m it at:— 
M(t\-T)xS=M(T-t“)+Mi(T-t) X'096 
M /mo -t.t4-M,(T°-t°)X-095 



S= 



* ?n^cmT # 
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^ 300 gm. I j lOO^O 

5rf» *rff 1'86®C afi*? 5 Sjt % 64 gm, qrrfi^ jf qpjj |' 
5T ^ 27’6 gm. I, fjTspu ^T grrspr 30®0 | ifhi 
?r 5rT<T *096 1 at ^ ^ ?n^r5T5 ?itt ^qr | ? 

^ gr^ ferr w ?rr7 = 303 (100-30) x S Gal. 

5^ qifft si^ f5RT |?[T = 64 (30—18.6) Gal. 

% gRT |3rr ?rPT = 27*6 (30— 18*6) x *096 
300 (100-30) X 8 =64 (80-18*6) +27‘6(30-18*6)x*096 
21000 x 8=621+30*04 
jg^ 661-04 
61000 

= *31 Ans. 

0*1 srrtfifRT 977 gi% ijq: sirg spt «ir 160 gm 
I, ^?R>t JOO°G 5TO 16°G % 200 gw g rol f g gw 
wrai 1 1 fgsRsr grr gi<i5p»r 24®G | ^ gr^ q>r sn^erg gw wt | ? 
*ng^ fqr gR'fli qpf grtfiiTg grr S I, qg gg g g q 5r5r 

6gm| I 

% g>?r qg fgqr pi gTg=160 (100—25) x ‘1 Gal 
^rnTfbi % gRi 1w pr griT=250 (26-16) x 8 Gal. 

Tfte?: gRi ^gr pr gTqr=6 (26—6) Gal. 

160 (100-26) X *1=260 (26-16) +S+6 (26-16) 

- 1126=2600 8 +60 


6 = 


1125-80 

26000 


= '43 Ana. 


m^?n5|sR?l 

(1) gw ^ ?qgf qig I ? gw gT%g fqrgqjl I ? 

glral^ I ' ' 

( 2 ) fiRfl ^ g?| qg !H*H«g gw ^ swR gig ? srr^rgg 
gw ^ gPwWT ggl I ? 

(3) qg <sw feg swR sngqi^? aw 
M qj|cr I ? 



5 

eft srrr^ fq^r ^imr Jr ^"t qs Terqr ft? errq qqq ^ 5'% 

Jr (q^ q? 5 ) fft% mq?!!!? ( 3 ^ q?|) qfr ?it^ sriefr | > qtq qq stfrfq ir 
srqqq ^ qf^qi^rq ^sr. 1 1 q| dtq fqf^r (1) (Conduotion) qqr- 
^q (2) ( Oonveotion ) qqT|q sfh: (3) ( Eadiatian 1 1 

qfqrqq (Conduotion), qqrfq (Oonveotion), fqFqr^cqr (Eadiation) 
f^qjft qrt qqt srut qq*s^ % fqq qf^ fqfq qqrf qqr qq qwqiqr m^qqr 
ttqr:— 

«?rOT'— qqr ^tfr % q?r fqrqt ijqqt sri ^rqrqi | qt 
fT 5tnft % sq; qit effq si^r Jr Jrqi qq^ 1 1 

(1) qqqif qft qqr qfqq Jr qR^ sqq % I?: J: qrq qiHT qqqq 
qqq qft qsr q>q qfqr ^ ^ f q qrq qi^r qft fqqr qfr 
|q sfk iTO q'tq^ qft q uT^Rr 'qfR qft ^ q| ?fk 
q^ ?pq qfq qqqr q| st qrq qrr .qqr SRI Jr i^rnit sri 
qfqrqr qr q^ |, ^qr ?qt srqqt qqraq fqfq 1 1 

(2) qqqr ?qq qnft qft qsr q;^ gqft 5 r| qfqr ^ qq% 
qft qrq qsT qR m qqqr qqqr |; srut qqrfq ^qr 1 1 

(3) qfq qqqf % % qru qqj^qqqq qfk ftrar 5«nq tc q|qqr | 

q^T ^ qqr qqqq qrq!^ ^ qq| ^ q^q qtr 
q^r qqqq qqqf qft usrqiq <?q> ^ qR^ qq^ J* qrq 

I qq <trq Jr q?%,fr 5qq qqqr qgt q?err, fqfqRqr ^ 
?qt qqqq iteU 1 1 

(1) ^f'qRR sr^q:— qq qif ^ sf JrqR qqq>T ir? T^rt qw 
Jr qrq fq qf^q w qr ’rq ^ 

qR% qiq qR qqJT 1 1 'R'l ^ qq ^ 

It qq q»f q^ 'Ri qR^ |r*r qrqr ^ qr futr qt *nf q*rar | 
P5 qfqq qq*r eFf ’rq qtl «R qiJt ^ % futt qt qqqqr qt 
qfeq it qilqr i 



« g'T'i m # 
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*1^ »rjf ^?rT | ?fk ^sqir ^ 
sd| ^ ^ erT«T 1 1 ^ jt^ 5rT<i f?t^ ^ f^ft ?rt ^nf 
^ s^ ^^sr ^ ^PT ^ fSTT 5Rr 'if? ?raT 

ti 'iTff ^ ??*i *T^ ?5r5rT, ??rr f% 'Tf?r % ottwht ^iit 1 1 

an ^'t ?? W? 1 1 

fsRT ?Tg if 5(?T«R fki % ^ (Oonduotor) ^ 1 1 sft 
^ ?r ?r ^rn sirteRir % ?i% | 5Rf5nalf (Good 

Oonduotor) | ?dT f??r ir % m'r fi|t ?! ^Rktt gf WtW 
(Bad Conductor) ^f^idV 1 1 

f«l5r-feT ^NM?r ^ # prirr (Conduct- 
ing Power; ^51^ ^ ^ ^ firr q'P iHwaiw?^ 

ft?iT 1 1 fern Jr ^ ^ f^ ’ 

I ifrc ^ ^ ?T5 ^ 

Sit ftcft 1 1 ?? Sitr ^ sfteT-sftST ?T»T 
ftuT 1 1 ?H5ft Sit ^r^Tr, 
frt^, Great ? 5fr| ^ a'51'V I, at 

^ sitf % un^r (PC qk Pt^vit m ?tr srRar^r^s^a 

Jr ?aaaT f?tT 'ti^ i la ^ ?r an ^r aaraa ft>TT ^fr^ ^ 

^ ?tt»fV am at? m fqmRT ft mtar i an fa at? faa 
faa Sift Tc Faa faa f<t aa Pravrar |, a^ sfT ssf 'i? ata^ 
aa^ aa Praaar 1 1 laar arcn af fat Fa ?nt afa aaa att aiat 
at|T aa^ar an % aaa aarera |, aaFa aatt aaa aaiara 1 1 ant aia: ‘ 
mft%aaata^ aa^trg^at ^Fat aaaaaiaa 

(Bad Conductor) ftt % arou aa aft"^ i 

aa Faat m 3 at aa a^ I at'aa% Faat aiaar aiaaaasar, 
a %aa aa^ ^araa afk a^ftfaw'?: laFea aa% ’ artFaa an ; 
(Specific Heat) a^ faa^ 1 1 aafta; azfta t a| Pr? ftar | la aif, 
an % a=^ aaiaa I ak ara a aa^ aia % aaa aaraa 1 1 

anit aia ^r anw an?Rn5 |;'~ai fa aata ara Fa®, a^ 
aa% 1 1 aqB % t?a gat at an t ata at ga 'na aat fr aiat w t, 
ai^ ftt % ar^ a'S aiat % at-t aa arekt i aa «na aat t ai^ ^ 
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# ?rnr w # 


«R^«R«n!ft3?5it5r5t>rr, •r^ f«« 
r?i5 gfrr f% «n^ grqr qrr im Tj^Errav 1 1 

^T’W HR-«*«n‘n |;:---ti^r ^ ?nqr 51^ w ar*rr 
»ftggr q*r g?iT |w 9?i% g?[q; ^ i %5pf qi) ^ 

% PTR TC ^ (Flame) swrai *!■ w?, q^ ■qfr 

gw ^3! pfg 5 ^^ anIiTr sr^ «f)g5r *rc gi; «rr qjtl snrra 

qscrf, q>RTff ft> «fte«r qft ?i^ sr?nr gl^ % ^ror 
qrpR % ?riq qit liqR gqit jr ?)[3r^ 1 1 

35ra^ ^ ?inrair (Ignition Point): — isgg gjh: ?f q^r rg qra' f trf 

^1 ^ g’psr 3ra^, ^ p{ 1 1 qilf q?f g? 

5g5ra7 3Rr gq? ggqrr grrflsq w gmpr aqr ggl’ qg? fqgqfl 
( Ignition Point ) *rr qq gwasr qr^ 1 1 srt: ( Ignition 
Point ) f5fg% qrr mm gg crrqwq | f^g- giq»q q^ gg 3 rt% 
5nR[t| I 

( 

si^qW : — qq? grftqr sgrar qst qg’c qr *fHT ^ ^ # i 

«qr5^(FIame) %!ft% qksrra'V^a^Rg^ «?HV,q;iwfqf 

Brrgt >nff %qR «kT^ 

I *fk grqqwr 3n5ft %5 «r m^qraT: 
^g^arg^qitrgiqqm aqrqttqfqcrr 
fg qroir q^ % ®*R qgq^sr^i 
wqikfqqt qik4ff q5tiqrqTiqqr- 
q t grsft qit qq? ^ gr ®rc 
^ gk giqft' ^ 35qq <;q> ft 
f qq r g grt Irgrr^ grq^^ fa gr# Ir aTC % ggg^ I gkql|V 
^ 5ft% ^ q^gg^, qqw fa gi«fV grr gt gqr ^ gqq-gqq ggr 
^ 1 1 »rg %gg^ qq grqgiqqi^ gr qigr, fBS gqq qqqig gig'^ % 
ift% qq giqspq qg gg% % grwq gq? gr gigr | gkwgg^gqHVI 
^faa?Rfqq5rqgrqrqqr|« 

Itfl W 5|qp^l[ ^ (Devy’s eafty Iiamp):-qg qq» grqnw &g 

^ftqitqrgreftlrMTgefrl 
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SFsr? sTRi^ 5fV % ^rnr 5ni^ ti *^*5 
5ft 5rTf^ fr|t ?n% «n^ 1 srq-] 5 ft srFsRr l*nm it 
5nr^ I, ^ ^ ^ ^n’ f, 

^ ^ fr^r ^T- m?rT srfMr it 5ri^ I !ftT 5m^T if?rfi5T 
5m% ^ Tw 1 1 

fm % wm % “IfN* sftwfT aift»t” 

3n% % if l*T *nf ^ qf^Jict | fi> 
^ 5rftT ^ ^ »nf I *nf ^ 5rfk ^ *nf 

itfrit ^ tfiF% ’ptI 'Rfj 5r| anr % 



!r«nT5f^i5R;| sfk ?t|t ^ » r»ff ^t cwr sr??^ »nfF^ ^1?! 

Jift ?n%-5n^ ^ I ^l«rf ^ ^t f»T ^ *f 5r^ ^ | arfe 

^ Ftept ;t 3n% I stpt: 3 ^ ^ t sft^ g:^r% ar^ 

I mftj ^ q^rff % ^ pr 5r«w w qrijf 3fk 

^'»nff qit 3frp qft h^F ?nqnc ^rit ?rT% ^ 1 

?fqi^ (Convection);— ^rwriq- qit Prajit ?inft' % g^if^nr 

!f* '2 qft qsqi^ >i5ft— ^tftr wr ^rq^rr i 1 »f •» 2 if qr^qn’ 

5q^ "q^r q;^ ^irar 1 1 ?^ft 5rq>R friv qft % qpir 5qv ^viq>< ijqr ^sjh 

% ^ t ' 

si^iT" — ’^qf q^TRqi' if vtfr qr^ft ^ ^ ?fh[ ^^if ( Potassiuin 
Permanganate) 5ri5r qqr % qnjj vrsr ? 1 qsfreqr ^ ^:ijs' q^ 

^ ^fq q»fq sncr qq q;^ qpft q>f it it qiq f% qnft ^ qn^r 
qi5r qm 33 qp; 3?n: itit qiit | qjk fq^ 
qf 5 rT 5 r qRT qrfqq qq^q? #^qi^ % q|i^- 
it% qrfqq qr qrit |, tqr fq« q^t Fqqr 
if it?: % it qqrfqr qqr 1*1 qrou q^ % 
f% qrqt qq itq;^ it ^rrar i 3 ?Tq 

355rT| I 3;Tr % ^qnff if fqqrPiq ^qrq 

qsrreqi % soqr qpft am % it^ qrqr | 
qf fqpTT PRfqq ‘qqrit qgit I qfk qv qpfr 
mtw qqr'qq it srfqr Iqpft % it%-am 

qi^ qRiqf ^ qRT qi§^ f I 
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* 5rr«r ^ # 


: ^ ^ ( ConveotioTi in Air ) ■ — ^ ^ 

»nf it srrat I, siir ^ ,^5^7 | ?fk i 5 ?ft 

it^ % ^rw 37T I ^ 1^ qrr ^rnr-m ^ s"#!' 

^ %3't t, *rf f?PiT itcft I, ??r TO l^rr 51^ sri^ 
5nr^ 1 1 ^ ^rfZFET »r»f it srr^ | at i^r gpcfa »nf it^u?: as 

«?Rft I 5ik soft fai ct5ft'% arsr m snat | Pfa& ^qjia *rrar 1 1 

^ IsfT "Br ^rf^fJTflH:--*?!^^ srf .stara Fsiarr ^ ft 
lar it?ft I aar 3?R as | atT aa% ptr qr gs lar arar^ 
a fefftaff t ?iT ar5ft | i %js afRij aaaat Jt sir ^“taaaR ^ at% 
ara? feafejft arr itar af^Tjf 1 1 

f 3t lar % wr^-sn^ m Slavas— qar aaa a faaaft m ^ 
^^^it, aaa'^am^^ataKaifaqi't.itfft arffij arfa) Taarf^ 
a% i aaa % ^ % aT% ataa?ft aar#, ara^. 
faifarw itarraat %<5tf- ssa^ar^fea^t 
^ Faara araT" | ak lar ^ it 

aaa # ar aiar 1 1 siar 5 at fasiar a^ ara *t 
^ % aai^ aiit 1 1 aiet 

ar aPa par ^t arat | a^r ^ gar aa ita>^ 
aria PraR ai?ft | aar ^ lar ar^ aT?r ^ • 

Lend and Sea breezes )’ — ^ara^ ^ata ^ 

^ ?fk.a 5 ^t |arat‘ % Faaa ^ asr itar a| aRta a^ ^ Faarft a^ 
ai^ ak % aar ak af^ >nf it^ it aaat 1 1 ka ^ aiat 
^ sAarr saiar^a^ it aiat | ak S'at a^t ^ar aa itaR 3 ?r ss aiat 
1 1 3 ?R ast |i §aT 5 T 5 aR ‘afa ^t far it %dt |, la gar ^t 
aiiFaar pT(Sea breeze) ^ 1 1 ^ ^ ^ ' 

f'Far aiat ^ a5t a^ k it aa itar | ak it % soar itar 1 1 

^a ^ ?®it a5^t 5«at it aiat |, gcat % aa^ ^ ^ 

?ara it irat-t i aatFa? aga ^ far aa itaR m ^ ®nit t 
( Land breezes ) ys^t it ^'t a^ ^"t ^ 

aiakR % ^ ?t^ ^ ^ * .■ 
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( Eadialioa ) t — ^ p ^rsft sr^ 

5nir % ffo ^ ?r^ | sr^ srg^ irrir ^ 'fi'F ^ 

qr^ftsrrql^ ^r^gr t, siet ftr ^ ;r^ 3Nr^?f^ 

sRiR sr? 5*iifr ^ ^RTsft iir =Eracrr | at ^ 

317 7>r ^fl" jrr^ fttrr, i?ft f^Fsr firfTR^r 1 1 

SpTfJT;— ^ TJt 3vRft57 3T5I Jf ^!f artcft |, 5n?I 5^7 

% ?rw^ ?n>J <f)^ |5i% ^ ^ifT pig^ ^ 5ncft |, irf? psf^ 

^ |f fTR^irlf % P'R qiT5|T 70731 7^1 eft 70751 SROt 5f7eri |i 77*5 
3T5r 77 T^lf ^tOT I 

Wn:— t?7I Ogt % 7T7% 7| Ht 771 Tcftff ^tTt I 7^ 

qTJ 77^ 75T |7!7T 7T 77717 |7T^ 7t7 Jf 77^ eft gJf 771 7cfta 7^' 
^*ft 7t7 7t7 71 ^1 77' 7^ |t7t I f7ft 77® | ft; ftftocqt ?f 717 Ttm 
&7 777 ^7 ^ TTpTf 77 7»}7 7^ fti^ 7771 | I eft7 ftftRljr Jf 717^ 
% 77% % fTlJ 71WW ^ 71757^71 '7^ |t7t I 

FqfeTTT fqfo % p" % 717 71% I 1 Ttmr 707 % *nff % 77% % , 
fTt? W3T 771% I I 7ft 7R 5 # % 7=7177 ftFq % 7171 eft BpO 77 gt 
7171 Tft 57 Tiff 77t7 TPft 77*5 717 57 % ftftRlU 5171 7171 1 I 
77tfti ^171 77 7|t ^ 7171, ^7 % 77% % ftq %7t ^ SjTTl % ^7% ^t 
511% I 7*155 %f 77 7^ 71% I 

^7R l?7I 7717 % %7, ip; 7% Tlfft 7171% 
77% 77 % *17 %, #it ^7i%t % 77771 71*% 7717*1 77T77 7171 % 71% 
77 5*171 it% 7, 717 #ft Tfti^l 70 7% I 70% ^tTR 70 71*% 7^ 

%t ?l%ifri 3R^ 3ii?r ^ !7I%71 I ?7% 7f fTT ft? 70%t 755 7*ff 
515^ ftTOTT %7t I 7k 7%7 7?7 I 7| 755 3% ’Hlf 3R^ lOTOO %7t | 

(Good Radiator) 777 ftftr^T? 7?pn%t 1 1 

^ #715 50% !— %% 7551ft %t ftftORJl TtFo? % 7*75 I, 

37lS7757557l7?t7t7IU7f7i% *fft?t*7% ^ItI | I OTltTi OOl^Tl % 71*1% 

0| 75717 77171 itOl ft? 51%7 755 ^FtT? %5 77? 77T W 77171 1 I 17% 
ftl51*7 7*1 =717 <ft% % **71% 77%\% ok 7^ 701% 71% | Tift? *=7l% TOf 
*1€ 7% 5ik =717 *57171 %*1 77? 77 5f 7% 1 717: 73^ ftft?57? (G 0 0 d 
Radiators), *7517 %t77? ( Rad Absorbers ) fl% | 771 5% ftftiTT? 
(Bad Radiators), 7=^ tiItt? l ( Good Absorbers ) 1 



* arr w *rfT?nTfr » 
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(a’horinos flask) :~rRrr?^ »Pf gw ^ »nf 
sg-n ggjfr tnoi ?, g? fr^p ,,5^ g.^ 

sftnr grgf s^gRi % •g'yg'tl grg 77 
»p> Twf ggr g?r I ggr g|!ft 
P:g?^> % ^gr ^ ni77vr ^ I 
rgpr ( Vaommi ) ggipgR 

mTf ^R- % TTOTf 7 ff g{3 
gty ggf gr rfrarr *Rf 3 «t gift g^ 
5 rf tiTTcfl git gift jpI gg? 71555 
gRt g^' gi^ gicf^ t gerf 

Hig »P> itigRicr gft ^1 1 1 sjpg 
(Vacimm ) aig gg fgifrar | ?ftt 
ggqf gl gig % ^grggr 1 1 ggqggig 
ftggtgr ggigg, ggifg git fgfg^ ?g 

tflal' g nir»fl ^ ^flr grrtgr gift gfl snr grerr I git ggg ggrtfr ^ 
g5E5 % gruw if «rlf g?irt gft gr gram w ggw gg gg' g ?5 git 
gtg ggr 555*^ gt^ tI 5»?> ggi^ t<g^ ^ fwf gRr fpggtl Rr? |gr 1 1 
W glftt gggRit grl ijg? €tg ^ ggg g Fgggit %g gr^ |, tg& 

I aifg gltft ^ tsrr fl g% git fifg g fl^ gi^ 1 gftgl % ^’f gt ^rp 
ggtgrt gggrg ggi ^ 1 1 

?r«n?fTgsRg 



3. gpR gft traff gt gg g^:^ gil g^ gl% gg gr«^ gt ge^ 
gg ggt fl grai I ? 

2. gggg % ggg ?f gjift ggrggr ggl g«rg t ’ 

3. gg g^l* % ggi grag^f | gh gf %gg gflt git gg git g^ 
^ 5531 wr I, ggt ? 

4. gf^gf ^ ggigg gRB # gggr gglg giti gait 1 

6. ggigg, wfg git Rrfgtgj f^pggit gg^ § git gigg 
ggr gfgt | ? sratg aitr f?rar g^ 1 

6. Fgs g?t fgg Fgg gifgf ^ ggig-i gF^P Fgg fgg ^1 
I git gf gl Ftra gt fg grgl g*i^ gg*^ ^ 
qf^iggl I 



^TBjnar 

JRJPfT ^ t ^ (What is light ?) :-w SR^ ^ ^ ^ 

I; f^r iT- %!s ?RFiT ^ |5r | ^jrfrr gl 7f jrtt ?ik 

^feff JTTfJT qf ?fT 1 1 ^ |jr ^ ?ikqf5r?fl 

1 1 q^ Nf qit gjq %% % qi^ q?5 i q^ 

% ?ra' q f«q^fqrqt q?? q^ I ^ sfl ?<t qrqt ^ fqi^fr qjl ^ 
^ qr^RT qR? qr^ & q^ ^ qr^ qnr^ ^ 
sfl ^ ^ ?T qrPT «fl i !iq qfe qnr^ ^ ^q q>r qqnqr ?i^ ? 
qr qq? FqqraHif qr ^ eft qq?^ # ^ q^‘ ferrt ^ 5tq^| i 
^ qq qqnqr, tqqraRrrf q»r qqqqr qr ^*q qq qqT5rr q qqr qriqq § rqqqq 
tiqiMciT q fq ‘^tq f s ?q qf^rT q?t «ft sqqqT qq 5nq qRiq srqqqr 
^ 1 1 

qqfq^q^f^l ifk fq??ft ?raqR qrt srqq ^ 
% ^ q qnc # ^ |q %q?r qrr % ft q^ qqft q^ qqqqr ^ 

^ qrar 1 1 qq^ ^ | Fqr qrq qqqqr *f qpR? q^fq^q 1 1 srq qf 
sr^ qjq qqr I F^ qrq ?fk sqqq qtqt qq? ft stqq^ % fql¥w 
( Eadiations ) 1 1 5 ^ qiq «r ^ qrq qrq q5^ 1 1 

qfqqqrq^q qqj^^fqq^ qqqqrqft qqr^% g^qftqrq 
qR eft q^t ^ qt^ % gqit qq qi'npr qsqr ^ qt^ ?t qiq qq ftPhiey fiqr 
1 1 qf^ qiqsw qs% qR f^qajT qf^ ft qrqr |, q^ ^ qq gqf?r 
tqr I ^ 

qfq qpRsq SOQoO % ^qr qR fwrqi^ qtqTq^qTqqwsrqqqr 
q» ^ FqFqRff ftqr 1 1 qiq qt| % §qt qit 13000° 0 qqr qq fw 
qi^ qt srqqq ^ qk q^ ft qiqr|, qq: srqrar qtqnr ql ?Rf qqr q% 
I qt q^ ^ qqqR qfq "R snnq qrqeft 1 1 fqqrq # qf qrar sft sqqq 
% jqjt qq qqfqq;^ qjfqra't 1 1 

TO?T % 5iJ5r !—( Sources of Light ) =|'fe qqqq qk em 
^ qFqsE qrqaT 1 1 fqf^ ^fft qjt qqqqrft ^i^flicnqsfk 
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# smq' # 


?rqsn ihrr i ?f«nT Jr si^rqr 5r?T 

1 1 ?f?r ^ ^Rnrtff vfr jrjpr^r % ^ 1 1 ir? srrf Rr^ 1 1 

f^ir^er ^raiiiffr^ f^Kri^ fnF? srarnr % ijsr 1 1 ^ qfr !i5<?ft«rrer 
Jr sr^ RT || ^5^?ir #% to, FTO5fr !TT &5r Jr frorrr 1 1 

JT^RIWfr 5.?r^iT sj^gq (Luminous and Non Lumi- 
nous Bodies) gr at F?Tfr Jr s^iFto ftaT 1 1 

srwT tJT jRu^ ?fra % to % F^Ftoiu w TOffT 1 1 
srqfrJswpT ?fk pfT xr^r^t ^?fr ^ srjrtiT^ ^ 1 1 ^r^a't 
|t F^TOiviif, spy 5^r srrRr sr^irrfi ^q?fr % toiiw I « 
srr*n ig^'T |*r (Self Luminous) >fr ^ 1 1 to 

1 1 »TTOT, f5Fr1, ?fk js^r «rffe wr^r^JT % TOri^rff 1 1 


TO ^ Jr STR m TOF arrcTF I ?fyT ^ir‘ ffFBS fTOff 

'TTO'y 1 5iy 'TiXTO^ (Transparent) ^meft 1 1 'rroff ^ sr^r^ 
?r Ftofj s[ufr ?rk fftr ^ tof^T ^ tortoT^f (Opaque) | 
Fto ^3f) ir Jr sF^TFSir p 5 •R^ ^«R'r ?jk # ^ 

^gr g% ?ft TO^ TFFCJTFW^ ( Transbeoent ) ^ 1 1 qr^T, i^f, q>F^ 

«rffir qriRmqqF % tofiw 1 1 

I 4 «• 4 

?r^ *rj?aiiRr (Medium) : — f^«r Jr ^ sf^ftsf stf gqjar t 

TOqjy FTfSTO qr^ I I'TOFi^.^.^r^ R qrqt, JT^r, (Mioi) #rrT, 

15T TO ^ Jr srarrqr Ffi^ | i, qf? grreqJT % sr^ wV % jer ?rTOF ii 

at JT| aTOft (Homogeneous) q»pn^ 1 1 ^rrsir’T % sr^ st^f % 
5 m TOra a ^ at Faror^ft (Heterogeneous) qjit 1 1 srqFRF lar % 
ijar fTOT (Vacuum) JT '•ft faror TO^r 1 1 


' JTO gfcOTt^ dar (Light is invisible) .— a-aFa 
srqrRF siv C" I’T TOJr afF Jt a^'5 ^ a^at qjr ^ aro I, Jr^ 
SRTO grog; if^TO a|t ^ 1 afa irq? 
sR!Rr5rkta'tsrqFrqr%TOf^qa% 

tof TOqj^ to^ff I lat Jr f 5 r % TOT 'T Ct at fftoff qFF TOF 


^ar aR ^ ^lar | « i- \ 

siwt 5r 9 >ra3 .-CEeoUiMM Propagatao^ 



* t 


^r|~ 
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^ ^ ^ I , 

'^'IW*,a» Jl’^*"^WrW9TOt, J- 

s" 

" 'i^oD-r' ^ ^ 

^ ^ 5R>Rr 
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# snsRT # 


n^n.— % pri A !A^ B 5 it ii^sp ?<rj 1 B in?? 

^ WT ?!>?: ^nRuff % g^t 'R ^ I ?qfeft A q? 5f 

fTw ^at 1 1 5TOT- B ^ aT*if|- sr^ra'l’ |^ *ft>TaTfl- m ^ i 5 >t 
^’ ia'V A q^ qtqqfft q:r 35^ fefq (Inverted image) q-q srrai 1 1 
^ fqf| 5 'V ?Rq> I^T q q> f qqiRT qq aw wml *r 
“aqaT I, ?rfq>q tiqT qa?^ srqgas sr feja ?r A qrS q?: P ?qiq q^ qiqiT 
fqw'V I ah C qiT fata P <f«nq ^x aa snarl ah laTf wk D qjr 
fata qa qa Q wra qa aa arrar | f 5 ^ srana 0 !fh D % ahr % 

faj|?fr % fata qfqT: 
P !h Q % aTfa^ 
aasni’l t f^scar 
^faq aaar Iftraa 
Baqa^^liaO 
q^ qqr qit qJist^f 
I I a^^fafaaaa' 
q?t%fa^ ^%aa ahr 
graanw f^ 



aiai 1 1 Fata q;T faasR.aar a?g aar ihr 1 1 Fata q^ 

» |V Faa^ qi^ar 1 1 Fata "ft atari qq^ il' aar ait |[ql’ q'f fa^h arqcft 
1 1 aFa q? ^ Fs^ % qia aiar enr? at Fata #ar afh aaqiarq aaar 1 1 
aFa qq^ % lia: ^ ^ ^ at ^.s’aar arh a?r aaar 1 1 


aqg ^ atari _ at^ ^ ^ ait |qt 
ait atari F^a ^ aft 

5a% wsa I Fa? aFa Fata ^ pt atg # iqTr ^t |ga^ ajqaT ai^ at 
hta ^ atari aqg ?'t atari ^ 53^ ft ^tniat 1 aFa qa ^ Fsja % qia 
t^qr i^aqr ah arq faar an? at ircr fata arh aa aiqar 1 


^wFs^ Hole-Oamora ) 

g&aFaff sqqta; Fasr^a qq aaiar aar 1 1 a? 

[ I fes, » aw^ ” ■** '"" * ^ 



# SRiRT # 
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ws (Lunar Eelipse): — srt 5 ®^ (jcj % 

srk^JTTlf’Tsq'if ?rr5jT^| ^^!5»Tr, W*ir 

srrar 1 1 ^ 

^ ^*5^TT 

*R t ^ 

frmr ft^rr |i SR' 

fl3T ^ ^cPlf 

^r ^ I ^ra" '^rR+ii 

^<resnrT 5f 1 5ft 5[f qj 1 smr: 5R35ff^5r|?jj^l?rr 

^ I, wffe ^ ^ SJTRT %5jiT?r ^ 5{^r ?rfe5 ^ 1 1 



SWRT w l»T (Velocity of Lighr):—sRa?ar ^ ■ 

‘^^rar ^ srFc %»r 5t ‘^grcrr 1 1 ^ cih | cit cftr ^ strrt 

?r *1^ |*r ^<r % “srat Mir % st^trt ^ 1 1 srtrt ^ 

?if^ ct^ ^ =^T 1 1 51^ SM Ifiire %3iitf^ %5l^ 1676 fo 
^ ‘sr^wisr' % ^ TT SRTRT ¥r5rr ’tt i «R=irrg[ ^ #5ni%^ ^ w srst ' 
1 ^ swr^ 3T5rr ?ft^ inp- fMT st^ot 186000 iftsr irr 300000 
fesfWtJ?: srf^ % %ir & =^511 1 i ^if % srtrt ^ qr ?n^ Sr 
8‘26 ^rftrar M% 1 1 , - 

iMWtWJiif St55T 

' 1, iTf fir fM ^nftit ft? sr^ 5ft^ ^ “^SRTT I, snft' MR 
^ sfe % ftn? MTi^rsr «ft ?t 1 (H.S. 1923.) 

* 2. ssrifT ^ I ? 5^ W !fft: Sf ^ ?rf5r^ | ? 

3. qr-vn^, Mroqfqr, qKsprf^, ?ru|g s’sr, wk ^rr 5‘«^ Ir ?nq 

qiuMi# I ? 

4. ^ ftssf q?r ^ q?5: q#T q;t, sk ft? iri 

ft?5r ftrsiu «r?: Miqi ^mr | ? jm: igSr mst ftrq qiff 
Mrrrl ? 

5. ^PT ?ft5 ^qr^ I? Tf# |f q?t spnrr Ffrqrft wz irspr 

I lqIit^ qiRiff q^riq i 
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# « 


^ 5 Rf?T 7 : jftsrr ?fh: 5 r sTTcrT | at 

^r % eft^ ^ w»r ^rar it^rr | sft^ "PT gw ^wnr 

^rgr i gnriJt siwr.gl?: |f% ^ gnr ^ ^wr (Penumbra' 
1 1 g^niT spl' giwrf g^ffgg ^ srepf %!rniiR 

gt Pi^ 5 ^fri- 1 1 

!WTT? 5 fg & gfT 5!:—^ sHTRT ggr figr grerr | sft 
pg giigr gigl’ | sfk g«r€!nrr gs-f)- |, gg gg fg s? rt^ 
5 fhc ^fft ggpT 

I ^ ggg 

pg g'V 

^srraTI I 

gg sRiRT^g ?rTR#g sreg ?r pr fterr | gt pg €swr g®r f^gr^ 

1 5 {k fegri ^ TfgV, ^ 
wgr'sg^gr^ % ^ ^ 
1 1 ^nw I % sirwr 3 ?'% 
ftf gfiagf ^ 

'fsgl- 1 


ti.iia'kiona 




p ^ giW ( Polar Bolipsa and Lunar Eclipse ) 
p gh: gfsr gpr gp ^ gim % 1 1 ^ gpr gg ?m ^r 


I g? gTsgTs<E^?ik 
^ %g«rJr*!T giUT 
Isfh: ^pr^gir 
I sMl gwffrqfl 

spr t^flg^gRrll I 
gjpr 



'R pgt 1 1 5®^ % pg w^n" gw Jr p gr ^ gw 
f?gi| ^ 1 pfgF? ^ % 1^ gw 'w ^ ^wr ^ ^ 

p gpr "isgT 1 1 gf? tgJr gi% g^siwr Jr it, gt gfiff grfw 
feggif ^ I p' W!f g gw^ f-^ f^prrli ggfer?<Kftgkp 
$ flfstr Jf gwgr flrar | gk utit p> ^ ^ it^ t ' 




# 51^ ^ TTRtrV * 
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5i5rT5iw, ?rr Normar^^ |i srm 

^ ^ few ^ 5it fefeqg ^rnt % ^fro ^ ’nani % TO^5r |t sngl' 
I TwRra few (Eefleoted Bay) ^ 1 1 

fe sRfRT ^ few PQ ?nT55r 5% AB «r qf sjtc BS 
51 «ik qwRtcr ftsrral 1 1 PQ strict few I ^BSqwfeg 
few «Fl5rral 1 1 NO tiq; fe?| qx 
I \ stiqfsRr fe| 'PC 
SRp^cT «fh: ?rfeHT? (Normal) 

^ % 5ti!r ^ qfhff 
(Angle oi inoidenoe) 51^ 1 1 
TO^fecr^F? 5Tqriw 

qwl^^ (Angle of refle- 
ction) 5|?iRT 1 1 I PQN srrqw 
51?? 2 NOS «rcRfea' 5l^ir | » wRfea wk Ttrafea fe^ ^ sqqrw 
feqjft 5T RW 5^1 1, 'RRd'T ^ of lefleoin) 

5^|l 

1 . siRfetT few qwfe?r few ^ srfwsr ^ ^ftql 'fe ^ 

q^RRT % «njRR fe| »R fim?f 1 1 

2. ?nqgfr 5 >r, qwd'i I • 

qwdsi^fejmf 5l fafe (Varification of the laws of 
Eefleotion)i — tfe qqdl il 5R^ it w'|?r (Protaofcor) 




qk N «3*|^ % ^ 

trc ife amrw 5«f?!r 

Plane Mirror fei % '5fi^ 
®¥T % \ «re'l^ ^ 
NE ?fk MN 's^fV 
pR f'T 


1 1 ^ 5r 'flnrq 5R fR ife % 5 tw 'R ^ 
qs 5rr aq& 1 1 RN q^ t(5 Rafer P s(k ^ MN 5t 5«R fR 
5?: P 5r feR 5ft^ fef| WT t I N Wq 'R Ife 5R ®Rr ?, 5IR 
fe sjiqaq 5T 5i?!3 sak q^iqfea ^5! !»?'|Ti q^ if ^fr |, 


sTtst fss^ 1 


4RfSZn4 

51^^’iTr^ 

5R sqn'^ ?n«m ^f =^ % ffi^ ^nsw 
I ^ «ft?r SRTO asr t^q? q^ qr^nr ij fqfifq^ ffijnr % 
«rgqf^ qgzT 'qqr ^tqr I, «fl?r qr qrff «fk <B5r qrarl, p[ 

%?rr I !fhc %q ww qfq q?| qi^PsN* | «ft sq^f ^rtt 1 1 

q^ qfe q?3 |fq5rr ^Rqrr qr OTR ^ ?R| I at sr^^Sqqiar 
1 1 w'br q?5 q^ q^TRT fq^ % qfqqrar srto atar {am qrar | i aa 
<w qqqfarr aig ar ^ ?r afqr '^ar ^ | at JHfrar aa qt fqq 
wfiror ?qT % ^ qqj fafqqa anf It scst qar enar 1 1 afe srto ^ 
fW ^ Tc a*? & qf^ t ^ I- ajqqq I'taeftqia't I atT qf^ ^ 
fiMl' q??ft t ^ ia^ ^ vfte^ f i 

"sRTRT 5ft feqqff qjT {%^ sRiaaq? q? qr^iftaa tc acsr 
^ sniRT qi “q5crq^a" (Eefleoldon) q^arar i i aqqr aa qqra 
*ft fiiqscff f5F# aranr % aw ^ a^ft arsqa ?r ate aft faa ai^iq ^ % 
5ft, at qqRT % w jar qjt q^racfaqr^ 1 1 
faaftia »ite aPwlTO qqwSa (Eegular and Irregular 
Befleotion)?— 4<fa^q ft aarc qrr ftar 1 1 aa qnq^ aaaa aa- 
qiqR a^jaa ft ftar i| ft aft 
faafaa q^taftr | i aa 
sraiaff^ftft ar aiaa q^ 
q?ar|ft afftaa^ aara aa 
arar t, .aaft aftafta q^iaftr 

li ftar a^raftr anaa % f ftft ^ arw ftai I • 
q% (Mirror):— aga fa^ aaw^ wera ft faaft aara 
qriafaa ftar |, qftj a^ft 1 1 aft t ft a?aaaa 

(Plane) aftff a^rar 1 1 a^ a^far ft ftar aga spot W I « 
jppRTftftwfffta^arqrqffttjaf ararraa ar 4m fa^^ 
(Incident B ly) agarft I \ waa ar a§ ftf| aft 
I; araaq ft?? (Point of Incident) aiaiar % \ ataaa ft*? q^ a>=^ 




ft SR)Rr ^ # 
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ZSON =ZNm' 

Zso'r=zNm' 

'S5raV || ( Divergent ) 1 1 ^ srnt 

sT^ fiT#Tl' 1. qr ^snq S’ qr ftrsr an^rt |, qfq ?rr^ F^ % 
^r^g'R ^ 3iiSr gt srqrRr ^ Fqrqqr ?«ir S’ ^ wit |f srR^ itqt sft 
Fq> q?! S qrr f^.| i ^qrq ?rnr mit % F5f?r SS’ qit Prsrr it i 
SS’ q?t F^raiq qi^ qq^sr ^ vim P qr qnffcflr | » 

- qq^ir *f qq% I't ql^ [im | Fsraqr.F? Fqf| qq^ir ^ ?nq% 
fJqr 1 1 qr^qq | Fq? q'tqrq qq qilr gif qq^ir Jr qFq gq ijqr qq ^ 
Kft qq 5it gqiqr ftrq ^ ijqr qq ijq gT- q^r i 

qqqq q^jj Jf fq»q qsi qiqt-Fwq Jr ES qq qqj 1 1 qqqr qfe 
Fqfq E’S' | ?ftq S %• qqqr qq Fqtq ?itq vt ’^qrsrt ^ q^qr % 
q'T^ qqqr qsiqt, fi^qqr % q*fqr Ir q?g 1 1 E’S’ ES .qr qfeFqrq qq 
qrqqr \ Fqq Jr qqsq | ftr qFqFq?q q?| % qrqjR % qqtqq qqqr ^ qfr 
qlq qfqr qqqr 1 1 

•’ qrf^ fqqqq : — ( Lateral Inversion ) qFq qq qqgq qqrq 
Jr qJr |q srFqFqjq qh: qrqt q^T q?^ ^ gqqr qq qt |qqr ijq spqq 
q^Tq ilqr 1 1 qq gq 5qq q<fqr % qrq^ ^ itqq %mt srfqf^ ^ qt 
|qq> iqiqr qrqt giq iqr^ Fq^ qr qm grq sralq ^qr i q^ iq qiqt 
irq qsiq ^ Fqpq qr qiqr grq qqqr |qr qqTq ftqr \ qqqr qqR 
sr^ 1 1 qqrq^q JT qq qFqq^ qq Fqq^ qrf^q Fqqqq 
{ Lateral Inversion ) q?^ 1 1 qqJr qrqr qiq qrqr qlq qrar qrq. 
q'tqr fT qiqr 1 1 * 

qwqfqq qk qr^qFqq fq^q { Real and virtual Images ) 

Fqqfr qq iT qqJT qk qq^ qi^ qqRT qT feqi^ qqrqfqq 
fTqq qr srrqfqq itqq qq «;q^ Fq^ % qqql qk qqql |f irrq ^qT 
ql irr^ 5q ql qg Jr qr srqTqqrq srfhf^ (Virtual Image) 

q|^ 1 1 

qqiqqqsfk «tTqqq&qq% qiJrqiqqFqq %qqt|qrj: — 

Fs^ qq^ ^ q?^ qr Fqq q^ qq qqrqT i qak^ (Oonoave) q«fqr 
Jr ps ^nqt ^r q?^ q«q^ qq q^ qq srfq^ qq qrqr | qk pr ^qisif 
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♦ SRW ^ qr WfT # 


f«nT Pst ^i^(Pin method):— qqtf): qr ^iqsr qrr g^sr 
q®t, qiPR Fqqf ?r arf ^ qriq^ F^er q q%, ^rqq qq tpr 
^ AB qq qq?ff ?q rmx Fq? qq^pqiq ” qqrerar, ^<ii AB qq ft i 
qnqsr qr i^q? Fqq P qqqjr % qqqRfn: qrrqq % qqW sfk Fqq Q 
qf?r ftq ?r q’Jt qr 5q qq?R ^ qnct Fqr PQ Q 

qq Rrc^ qt i qro ^ fSRtqqq; It Fqw^^qjq,'q|^ qi^ Pi^ ^Fq*^ 
1; ?(tq ^ ^ fqq B sfk S sRiiq «nrnql Fqr fqqt % 3fk ^qt 
q^ ^qi^ q^ Fqq ijq» ?fNr ?!■ ft qiq !rqfe[ qtqt ftq qtqt fqwt qft qqr ^ l 
q% «t fsPR PQsfbc BS % ?8nq qt qqr Fqs|^ ^ i P, Q % ^ 
qt Fqgf qq »?q %qrr qqqr qq #qt, fqt qqK RS ^ Fq^ft qt ftmr qq 
^ qqqr aq qsT qt i qfe 0 ?qrq qq qq qjqr si# qt fq JRltq 
,q^fq qrqRra ftrqqr srfVrarq Fqqqr ^ ’njqFaq Fq^qr ^ qq 5qiq 
0 qq I qqr mqfea qtqr ^ qqiqRfq ^qr qtqt qqtqq 1 1 
^ (Image);--5rfqfeq fq qqqr it q?gqt qr Fq^q I l’■q| 
ggsnqfeqqrli qfqqfqriq 

ftqrqfqfq^tf^qr^^^^t t atq|qT^fOT5rr 

qqar | Fq ^ q^g qr 1^ f^qqK qqar 1 1 q^3 

?rtqt qq sqrq qrar tar I, w q?g qr Fqrq qiarar 1 1 

ft^qFqfea q?jq %qf 5q*q ftsnqqr fqFq^qr tq*qqff 

^q'. — qqj qq qiq^ Pi^ ft qqT qpra q^ 

5qar qq qqiq qqt fq q? ^qr q?i 
^ I *nqt fq Fq^ S ^ SHIW 

qt « itf^ 5'^ pivergent 
beam) qq’ff 
sftrO'qqq^q^^'^ tt 
O'qqqjq ON ^ftcON'eratt 

jifesnqfea^ SO *ik 
SO' qqiqfe^ 


S 




( Spherical Mirrors ) 

^ ^ srRJiT % t »ftgn^K ^4?? 1 1 2rf ^ 

5R^ % ^ 1 1 (1) 3fRft?T *TT ScRT (oonv6x mirror) i 
*rT ^ grppf ^ I*? ^r f>5n- 1 1 (2) sTcffe?: m ^ 
(concave mirror), fRiWc sfk m?T!f n? ^ 1 1 

spT <Rm^ 5 j (Eeflection) sftr ^ ftar | eft ^ fra1?T m 
epfqr ( concave mirror ) | \ 3?Rft?T *}r ^gf^r ?% 

(convex mirror) git 5:^ | gg^t sftr ^ ftgr 1 1 

’It’fe ggg, (gsreik^ convex) sik sragg (!rat 5 R concave) 

’ft% % gnr ^ I, sra. ntgf % %?? qit ^sBerr ^ 

(centre of curvature) ^ 1 1 ^ ?f 0 wqt ^i qf^Rrr ^ 
I » 1%| A 5ft qifqy % gsq; ?f |, ^ ^ ( Pole ) 1 1 

% f^PW (Laws of reflection) — k gt Pm 
girag | ^ Pm qtgwR qf ^ % 1 1 ?rr leRT iV | k: 
mm Tc g^fV ir fiw R 
fPt gg ftr q<fgt Jf, ?»fqr % fiRft 
^ 5«n?r g?RrT %?$? Prii% gi^ft im 
srfjRW 1 1 BO qg ?iPt- 
grg 1 1 ^ gifg ak ginnsq^ (Princi- 
pal focus and focal length) ^ ^ 

(qfff If? It qigt fe?qt) 5 ^ 

!RT ( Principal Axis ) % gimngR gg^St snift'l i qfq q^r smg 
(Concave mirror) 5^qr «rc spg m (prinicipal axis) 

% gHww< ‘it’ dt TO^ug fgiij ?4qf % mt qg t? 
t, gt Pp ^ gr («i<y ^P^grar ^ i sgFgq ^ grPr (pri- 
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* 51 ^ ^ * 


tpr fc^Tf^ «i^ EFk % f55rr^ tsrT?R%|i sR^^%?ifiir%«rH 
fsfir I !fy^ gq' |r ^ ^ sftt !J^ 

r^^rf 1 1 

sflT n ntm (Diffusion and Eefleotion)-- 

ffraPTiT ^ ?r 'RRefq ^ 1 1 # % 'ncRwqi?^ qqqj- 

?W5RT ?q{j- &■ gttrr 1 1 ?rfqqF»Rr ^ Ir TOq^q ^ qit 'Diffusion' 
qr?& 1 1 fti sTOiT u'fe qjnrsr 'mx ^Rt-fk^rnff ^ «t5r armr 1 1 
sqsRT qq ^ ftqq |5r % qi# sr^r iter 1 1 jrqnqr qr^ 

fqroff ^ ^er srrcjr | sdq ^5rr |«ir squqr gurt quRt ^ srrai | i 

~-:?rBn?n4 srjt— 

(1) qwq % Punff ?t q^r qR> i xr#r 5 rt # fu? qj<^ ’ 

fqsr qrat % q?! ^ fq?r I, sfh: ftqr.q^ qr qsmr | ’ 

(2) Fu 5 qi^O qgeq «ni% ^’tqugqi qu fuq, ?p^ ^ 

5rit ?rqqH qqqj ^ gqjciT I i 

(3) qifaFqqr ( Heal ) ?fk sudqqrq ( Virtual ) ?lf qqr 
uq?^ |t ’ 

\ 4 ) qi<t fqr qrq qqqi gurqr sriq eft q^fqluq fq^w qq% |q^ 

% qrtiir ?r |q^ qftw St ft»{t > 
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(2) ^RfV <R s^r ?rPfisnsr 

^ % ^roji iir»f It ^5ft sn^ 1 1 

(3) 5 ^ fnfir ( Focus Point ) It ^ sniRr^r 

?'i?i)' <R s^RPt % 'R^rra TO^Iw ^ 5 ^ srtsr ( Principal axis ) 

% Wftpg^ ’SRft 5tT^ 1 1 

(4) ?<f)[Sf spt ?rffir, 't^sjldc F?rtij sr' srrr^ ^ Prafft |. 
eft finR ?fRIT I « 

^ft^rmT ?4isr % sreg ^ ?4^5 & eft sfk g?g % sit^r qr 
wr| I 

?WeW?4?ff tffsNf qiTlR^lT:— Cl) (Object) 3R !rq?er 
(Infinity) qr ^ eft srr It sn^ qt^ snqfirer fqR^j ijqir srEfr (Prin- 
cipal axis ) ^ gtqt sfk q^Rf^q ^req jnfq q^ firsr 

^4t I w 5RJR ^ qqq fflpfr q^ q%qT I q? qp iT ^ q gjET 

it^ I I 3R q^g SRr^r q^ ^ gt ^rq qrfq ( Focus ) q^ 
^ qRerfMi !i^ ^qar qqqr 1 1 

qR qqg %?a: % qtst ^t:— AB qqjjj % ?nq%, qjsqr 

^ ^ T^aTr qf 1 1 

?qq>T fMq ^ % fqq qt 
qrqfqq fqR^j BQ sikAQ qft, 
BQ ^ qqr ( Principal ) 
axis ) % qq wwq ?fk gqft 
qqiqr %r ^ It qr^ t \ qqrqRR 
q^rqiuq §tqR ^qq qipfr ( Foous Point ) 5f sn^ | i 
^ 'RRfqq gqq qrfq ?ftq ^qr %q[ % fira^ I qk ^ 
gqj qqqr | eft qqqr sfk ^ itur 1 1 sr q^g qeRTl % qf 
^qtfefq gqq qrfq ?{k q?Rn %fq qr #qT, qretfqq ?fk q??T 
qqqt^ I 



110 




jiicipnl Foons) § i ^?nr sr% swftpcR TO^?ffr % 




V- 


«r?^(T ^ qll{ 

5cq !wrT i??r 
^ feqrf 

& I fsTf 

qf'ir (^«riflr« ?<fffr«if)' 





5jpr JTiPfT 1 i5iqtr«T ?qnr 557 srrnr | 

( ) niy 5pq qrfjT spMF#rqr 1 1 gr^q ( Pole ) ifk 5^7 qifir 
( Principal Focus ) qft qnPiTRR ( Focal length } 

•T?^ % I 


qfe BP !?TqFa^ m 

^ MtJTRR, qtfy^T ^y B qt I 
cfy q^mFcrs 5*1^ BP ^ fe^rr *yq^ 
1 1 

L PBC ^nqfircr ^tjr, i CBP qT?q?fq i|?y<!r 
/. i PBO= L OBF q^q % Fqqq iif*n^ 
BP=AO ^ qqiqrqK 
- ;..ZBPO=/BCF , 

A ZOBF=/BCF 
;. BP=FO 

srt; BP^yH^qif AP% q^ff 1 
B, A % qgq 1 1 
^ FO=AP 
.•.AP=| AO 

(Focal Len^h) ^ wt ^ 
( Radius of Curvature ) % ftuT 1 1 

fqRtf5jfqru firstqr uw ^ ^1*? ‘‘" 

( 1 ) g;qq m ( Principal- Axis ) % ^pnquq^ ^ ^ 
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I » 31^ fw jnfTT 'R ftsRT ^ I at ^ wa ^ asT aasr 
?ftt' ai^afqq; aaar 1 1 ■ 

' { I 

sra a5§ g^jq aifir aja % ak 5f srrqfaa few BQ 
^ q^qf^a ftq;^ q«r qar it aasar %fq % ?t q^ft an^ 1 1 



«t) i g q Faq ; (Virtual) % qt^ 


Kaftrra gqq ^^aaiaifa^ 
“aa qrc qrrafaa gaa arfa ^ 
& “aat aiat | r q|^ q^raf^a 
aq(u % ara% a^t firaat 
q^ qt^ a?i^ qr faa aRft | sftr 
i?q> q?T aat snaqr qa aa 
arar 1 1 aa a?g pa arfir atr 
ET^a % ^ ^ l> at fara aar 
ir 1 1 


!MaagfeT ft 


a>a 

ao 

a^gqaaara 

Fa^a ar ?«na 

aiaR 

aearar 

alar 

aPEaf^aaar 

qjRqPjq* 

? 

aafaf^tqT 

arFa q^ 

^T 

a^ar 

aRaFaqr- 

-T 


%?? a'k aifa 

sitsr 

9t 




%ataJt 





%5a qr 

l!?s: q^ 

arrar 

a^ar 

areaaq* 

V 

%fa ata arfa 

^r q^ 

aar 

ts 








K 

aiFa qr 

aa^a |<t qr 

aar 

asar 

ar^afMr 

' ^ 

^’%f3['ak 

^ ak atFa 

aar 


qjieqFaqi 








aaata? atar S fa?a aa aaaT:^{Oonvex mirror) %aTa% aEg 
pa ?na % aaraiaiT t?aT B Q a?g Q % ?aia % aa^ I 
at a^ar % anafaa pa arfa F % % ai^ 1 1 w aaar % pa arfa 








112 





^3 ^ sracTT ( Centre' of OarTatore ) f5«f?r iT:-— 
ABiT5 3[<f^ir|!^PQq^^0 q^f? 8 ra t'l "Q'^ ^ sfjfr^ 
gqpiJfSR ^ Irzfrr,^ 555 ^ qiPr Jr . , 

^ ^ I, i^Tf Q ?r ijqq Jf Jr 
qqqr B (R qiq ^ % 

?wiqF^ q^rT srra'^ t 0 

<R fiT5r I sr'k PQ qjT q^ .3ezr 
q?5 % q^RT P’Q’ qq arrar I 1 sr 
qrfg qwr (Principal axis ) 'r iTcft | ^rl firR w^anr %R 'R 

^qr^qfq^^T^fkqqRqsrfTcrr'Ii - '■ - 

qfe qfg gw mfii ( Focus ) sflr ^ar %r % aT^ 'ft«Rr ?V— 
at arrqfirtf q^ gw assr % ^rrir^ ak i;rrcr awar ^ Jr Jr 
51# |f 5fr I uukr55R'%'qria1%^ gaa aifa'^ ^ ffrrf[afr 
' .!'''! iRTa^ ir^ 

''qa Jr‘q9En‘%^'^ ^r 

%5fr aidt 1 1 
'a>fr=twq assarts 
--JrTniT'at^ 
pR^it I rfk ftR 
. ..aarrfl-.t i^waRa- 
^ s ' fqqr, gfzr ak afr 

^ 1 1 5R wg wriiR'^fk gw aiPr.lr ^ ^ sn*- 1' ^ 

a«Rrr ^ % q^ 5fk areafaqr awr 1 1 

wg gw qrfa ( Focus ) qq: — aPr qq> a^ gaa aifa qq vit 

irurawrrfaR'«RRqq 
#irr, ww f% gw arfa g 
!• arat f^rjqqia^ 

^TaR gw ?iar % eani* 

Rq^raran^l r aataRR 
?nqff ^ 

1 1 qRRTRX ^Wq ^-Fn* aterr 

«w<TCSraA5^5ira^5 



t I 
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simfT U Y AB ?? PQ P'Q' 

I AQ ?fk AQ' ^ fir^rmt— 

ZQAP=PZAQ 
AS QAP ^ P'AQ' w?i 
(SimilaT) I I 
QT' AP' Y 
PQ ""AP “U 

|?rr J 

V U r 

^ I »Tf? p: U ^ «i^'V Yjtr ^Yt^%U% 

|>rr I w: | Pr % ?®rPT ^ 'TOPR srr 

1 1 ^ ^ 1 1 ^ ^ 5«rFT 

I F^Jr ^ fegV 5 «rR ^ ^ ta q?r 1 1 

^ sraFiT 5r U 5fk Y ^psTH i?qj % qq^r^qr^R^li 

^RfRiqq^w *rnB?RR5nci q^:— ^ qrpqrfa^ Ptr 
f^rPaq Fqfspff % ^rRT qrc 1 1 

(1) ^ ^ ^ ^ ^ *R ?a!|r a?^, fft STRf qf^ 

^ qrpqRrq (Fooal length) i 

111 

— = JT ^ ^ qilq:^ 

tfcTT I I 

(3) qgiTT qq !i^3JTRr (Radius of curvature— )qiwn^ 

r 

il?rr 1 1 

(4) fq^Tqqr TiTM (Parallax) FqFq ?r ^rqu^r qq^jr % i?qr 

fq?r^qqjiq ^fqr fqq qq qtf^ ^ ^ ^ ppj ^ ^ 5 ^ 
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’ftSTRiR ?T(!J * 

irf^rr % 'ftll ^ 1 1 ipr ^ QQ 5ft , 

^qt^wfi^qr *r!wr%!sr 

*f ^iTt? I !ipq 5 n^ ^ I; 

ww QS ^r wifro g4t 
»rnf Ir ^ !srr^| i ^ 
sfiJr ?[si?f fr^)- fiT#>ft 
?[3T^ 

«rrRT !fh Pm sri^ f sfk fern ^qfjn | ^ Ir ^"fer 

^imPm ?jmr 1 1 Pps i?? smR ^ 1 1 

^ ^ ( Convention of Signs ) :--?'f?ir % ^ 

?R fftjlf pTift STRp I I «fk ^ ffrPfT % ^ qit ^ THRi^ 

( Fooal length ) f srk F | i g?mr % jr^amr ^ 

( Eadius of ourvature ) r ^ flfi^ 1 1 f 5m sp)‘ 

•A U 51;,^ ?r 5m qf)- spt V f5ra% 1 1 5% Ir 

f^rfy sik ^ | i *mcm ^ 

% F sPr: E srroim ?ik: ^ F jfk E ww^ I 

U, V«fkFSf?jmm- ^ 
gw %fs % |tP gr 
fsr^ % ggffr 1 1 A P 

IfP ^ U Ilk AP' ffy qP 
V P 1 1 

AF=F V 
AO=r 

l=i -+2 

F V^U 

g^l It ^ irmr’c P sikr, g?r iP^ grrar fr ?mgT I; g^ P 
tsrmn: P Pew 5«iji | gp §g ing^g ^ li ^ PngPifeg ^ P 




fgmgpgmil 

sng^g iigf ^ mm ffe 



SR 5 RI 

sifi?r ^iTR irrtqJT (Homogeneous) ^ ?<3T?ft # "^crar 1 1 

sr^ gi7i?r «ii% iti'=<ijt ^ ainfr rmit ^ sirai | ^ 

^ r^?rr 51^ ?r srig) 1 1 i^?rf iTififrft% q? Ct Har | \ 

f^5r ^ p Q ^ TTftqift ^ ^T^I ij;q> I I ^ mew 

1 1 q;q: ?riqfiia AB PQ 
asr q^ 5 *tr B q^ eq>?r iriiw ^ BO 

^ a 1 <?') 5 fi^ ^ ?i^r Sf siRfi 1 1 ca 

qq.i5c qq!T?r % 5f^ aqn^r w aa a q;# 1 1 

AB sriqfaa (Incident ray) 

1 1 BO 5:5 afSa (Eefraofced ray) ' 
1 1 N'N B ?«iR q^q;q> ^ 1 1 Z 
wqaV (Angle of incidence) ^ 

i OBN' afSa ( Angle of refrac- 
tion ) 1 1 (i) qf ^qr a^q al^ ^ Itar 1 1 

si5ia f5^ fq^aTaPaa faw % sigarc gaat t- — (i) ^ 

# f^qr qq f^w (Rare) m'W % wa ( Dense ) ^ q^?r 5dl I ^ 
f^?:qr srfJTsna ^ aw gf m^fl I 
^ it5Rr ^ f^ar aaa 
(Dense) qiwR ( Rare ) 
mtqiT ^ 5^eft t ^ ^qr 
^fiTarfq^lj ^ qual tNf 
^ qqE5 qaiqr qqr 1 1 

(2, gtil aaaflar laa 
fis S 5 i?r mfcqqt % asr 'r 
qf ar 1 1 af^ 5a5 5^^ art 
asr q^: 90° q^ w^rdt I at a? a^a 
it^ 5^1 r aiq^ adl an^ ait aia t aiPta ar^it 1 1 



a?r % 5sq^ imi a^aa 
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* ’ftsrraR # 


’ftli ^ ^ ?«rr!T 5fU!i1: 3r^«Rftrfr ^ 

(Parallax) ^ it i w ^ ^ !ik % 

erf^, ^ Fivfi^t ?t ?ft^ ^ 5jr«r ?nsr |q srdk ft^t «n: Jif 3 ? 

it it ?r^5rT 1 5rf F^ ^ % 5<nfr ir sfi it « 




— SRfT'^ 


(1) 

srrq ^ ^^rr ?nrjj^ I ’ ?*nn ^r 

F^ #?r 


1 1 »Rigifr % PT*nr i 


(2) 

Jr % Pm 1 

*r|-5«f«jr 

F?g^ sRfR % itt 1 ’ 


(3) 

'RRisr % F^m^ft 'Pt sRt’r ^rmr Jr ^ JT Fas ^ • 




sr«ifRr ?T ^ ^ 
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(4) f iisiaft ^ % %Pf5r (Horizon) % rfl% 

tl^ s^TSBr ^ iqr ]? 55r |qrr f^it 1 1 q^ ^ qn^ qi^l 
flqq % JTi’sqiT ^ ?nf % ?Rqi ?rfi?^ & ^ Sf qiidi 1 1 



zdqqq ^Iqr-^rvr ^qr ^ q?T ti*^ q^qi^ ^ ft^i ft oiri’ f i 
^ qrfqg ineur ^ 'q^ft st^ft f ^ f% ^nfr % fijfl ^sfj 
q|^^ t «h q;^ 35ET f^q iqr ^ s9^% qiqqT 1 1 q| si- ^ ;q 
(qri^^q; ^5? % qiq) ftqi 1 1 ^ srqiR f^Rrsr (Horizon) 

% qyqra; ^iqr 1 1 

5IiR ^ sHteK^Tl ( Refraction through lens ) 

ara (lens): — qiqr qiMq qrfr ffr^qi? (qfl%) qjr qf 
t ^ Cl ’Ttsrrqsn: qqraefl % qr qtsn^FR q;qf gqgcr q^raer ^ qqr 
flqi 1 1 aRT ( lens ) f^iR et srqqq % fl^ |: — 

1. qqisr (convex)!-^ f^RKt ^ ?rf^r^ JTlS ftH I 

3. ?raei5r (oonoave):— ^ ^rnf qit ?r^ft alq j? ^ 

f.t 1 1 

qc^q; ar^ alq q«r’ % f.— 

( i ) StR ?n^ ( Double convex ); — f^g% ftfi gri^ 
|q:Ci 1 

( ii ) ?nfta5i (Plane convex):— f^gqir q 3» q^ra^ aqisr 
^aqr aqaar ft i 
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c sppfsr «!>r ti 


^ XV yr ^ 7(9) I ^ ;i5ft ^fsi^ 

wf'ii ? mV t) qtJfl n?^i ^ ^iTiJ ^fiO 5if^ I I 

(2) Zftj^n I};H7[. |j) ^r^Tisr 1? gi^ q7Rfl*;( 

(ToIh! in((’rnal rofloctidji) % f.Rnr fJefl 1 1 

(^) tH'^f^qr ( Muagc ) »?f ti?B utn? % ^si 1 1 fjc 

5i»ami ^ r^n it^ jT^la f t it I 

nj?( m-m wfin ?t n/l I? 7«5f mfa uj^ii ita, 1 1 gsit % fJr^e ¥1 
ijEii mO ®l?c tit jar 55 ^ it^ 1 1 q?jg 7pRc«q q!t qtq fii^on 
vtin, nn ?fi ^ q*?? ii^ % q.i7jq ^ It snar 1 1 q')% q!t mg s??') m 
3;qi <1 ^!13 »i!<l It 3t3'« If qfk q^qgiq qf ;fl% & 3W %'t mli: I": 
Wt*i *ii ^g3 ?ft Ba? Dtft J t ?a ^Rar |t q!t qg ^ qn% arw ir^ro 



aqjT ^ Ri'=qJT ^ sjiar I ?iV ar? ^3 f^pro aqa & 
qiwjq vl 5i[t wr*i««r % ^ isal 1 1 ?a aq? wrqaa 
^tir qsar strar | sw qf q'OT#ir(oritioal angle) ^ ®nqr It snw 
I qft^ Wro qiT ariqaq It3 q!t «r3wr a?qqf <roqaa ( Total internal 
reflection) ttai 1 1 

q?tq^ % aqa ?t fq'tsr 3 ait crHI | 

«V q? arrqqfwi ft ^ fRft 1 1 qq q| q|q?3 1 at ^ 
gtir ^ 35 ^ qJafqjq f j aigqq |tai t q| q| aq^ ^aar I ^ an 

q7 I M *3521 fq^q ^ W I ?aft ^ g«irf ift 

I 
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(1) ^ i^i ?rr^ ^ ^ 

grf^ flf 5ji^ 1 1 

- (2) ^ fisw S’?? grPi ^ srra'^ I ^ l^grsr w '???ftl 
^ gr§r ?► 5? g^qr ?r^ % airmpa? It sircft 1 1 

(3) ^ ^ mer % irerg- j? U«r sticft | wi ^sft =^T siRlt 
1 1 sr? |q^ M 5r ^ TO^rr itar I ^ ^f & ^ ?r 

!i41>i ^ 1 1 sq^iR ^ q|^ gfk ft ^ ff^lit f 1 1 

(1) sifg vptfs Tc it — ^ |t ^ stfRT ^ ^ 

'f^??f g^sq ff‘ % mmfa^ 3n^*ft, ^ii ^ f? P*i 

gifiiP^ ^ fl« 3nt>ft <rf 

ll 3tn2?ir I 

^a?ft ?fi^ ^ ^ tcf gfct ^zr 
^3^1:, ^ig? fiiif^aflaf 
t, lei ^ 4 eaniT *rar 1 1 f e 

!f(? frar fqft ^ 
f nrsf 1^ 5ttq g) ^ 5r«i^ er^ir 

lflf.r fiw q| I ^ ^ ^ e^RT itcf) 1 1 srq I ff^’Sf telg? 

il?ft I ^ fgjft 3«JTr I ^ STIR qf f^ eicfl q^^T ofiral 1 1 

(2) qg 2P ^ ?tfqf «R it:— Rf? ij;f q»3 AB g^sqqtwqt 




~ =i<t l%wr ft RfRT ^ (Optical centre) % fldt |t ^ 

/ 0 qlt ^ ^ “q^ fitit 1 1 1 ^ B'O 

f^>Rftqrtf}t quit: AB ft fiiq A'B' qq fntl^ 
— 5^:1^ ^ llai 1 1 

I 2P «I^.— q^ ifil qivqirg^ & ^ <R WT ^ 


!ir ^ ?n#r 

( Refraction through a Prism ) 

( Prism );— ( ) m. ^ 

(Eefraofcive medium) fr Derr I fe 9 %D^ersrw?gcrtltt 

IM ^rir w D^ I / s*!" q>> srrq^-errr^ ^ 

«ifi*iifci^ Deft t ft^*T ^ ^ m q? ^ D^ 1 1 ^ 

% wft ^ fqsri (Prism) it ^ (edge) 1 1 
WT srrft qiD ftr®? ^ jnfa Dt I ^ Dft 1 1 

f^qiT^ (Prism) 1 1 , . 

f^qrsa (Prism) d D^^ ®nft qra") qfSa f%wi ?r w ^^r; 
Q:?^q^ frasr ftjr & ?rar^, ^-ni^ 

' (Prism) w ?? sra^^JTia qar^ I q| ^ A,B,0 ftgsr 

% ^qr w 1 1 D 

P ^ Q 5rnr ^ srr^ I 
f5<) D fT'T E S ?e JRir?: 
viqrl srreft t P Q % 

«k Da) M E ^ S 'qr^’t <a:qi 

sjh 3q% ?qrq eR ^ ^ ^ 1 1 ^ B S qsr D ^ 
(Prism) «RKw)?Lq^ Pier qit I K L ^ fterr 
^ I PQ ?iTq^ few K L q^a few sf)^ E S feqa few 1 1 
PQqqsrfefe^fewfJeft^qfift'RF Q' mi I it §n 

gsr prr Dar 1 1 ^ 

fqqeiJS qfhsr (Angle of Deviation):— qfe ?nqfea few PQ 

8^ fejfe few ¥t si?T^r 
D D^ ^ 0 qr feer siiD I 
crq? eflqr Z M!OS qaar 1 1 
jiiq|iDqrtfea w feaa few 
?rrqf^ fe^qr ^ ^ ^ i 





# sraw ^ ^fr * 
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% 5RT gof q’fraefji; — m wr^l^sr ^f§r 

sr?R >?fal t ft) ^ f^cTRr w I ^ 

5rraT |, ?'f<!r ^ ^ 31 ^ ^d1% nCf 
lar fti ftrqi^^ ^ l1q!?c fJr?5i^ 

1 1 q:Rqr ^ ^ qjifs^ %.(qil5f1q) 

(Periscope) ^ ^ ^ ftiqi?4 1 1 IJHT 
ftqi?^ ^ q?rq^ ^ ft?rr ^ ftR ^fir 
1 1 qppitw^^ ^ i^t ^ ftrqR^ # 1 1 ? 5t^ left |t ^ ^ 
SHBR eRcft 1 1 



-««>e!gg^^gP3’ 


C 

— s^rHTRfPT SR*T. — 

(1) ftqi^q ft;^ f ? qft qfw ^ ftRqr ^ 

^gfi fqi ftai t ? ftj^ qierr^ 1 

(2) ftis 019 ^*ft ^ fti^r ^ q^F t)9r I ! 

(3) q^RT % ft%qqi ( Dispersion of light ) qqfeq 
(Spectrum) qsr f I 

( 4 ) ^ ftqiifq 0%^ frq^r 019 ^qf % ^ s«r^ qR 

I, 3riq 59 sqf ^q) lif fqsri^ ? 
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• f^TR^ fsM ^ * 


;i)ft ^ s5T^-s*r« qR ^ t gfk sirar 1 1 

^ a^ar 1 1 

fsi«n5# (Prism) it wr t;— ^< 11 ^ ftwr it 

^*i«ir I, qf ^a f^FR irita sf^f fe?: it sff |»— 

sRta — !?;« air^ % nF| ^ jflit ^ (Asbestos) 
itg'aa at % iter ?t aF®? aaai ?fiw it 

5FF^«iT aa? it i) it to ?»i ^ t ^ ? & to ftwar 
ca to afrar it c;? aF^ft? % sfff to?a to 
f^TF^a ^ ^ PtaicT^ armt f^ar L, Y q? sfat^ft sft? q<^ q?: to 
jrqjF^r to i ca& Pfs ftar I fi to?a ff«5r?r it ait ^aar i af^ 
aa a;r q«Far 'Ca 5 F aar itar at Pr4a aw^r aFa iat q»F aar flai 

raq'?i ^ a stf^ aaa awa % aF^ ia sa? fl to I F 
toiaa ft aia a*Ri5r to f^aat it snai |:— to?a (Prism) 
aaiF?r it aai aFa to ^ sa* ?? to I, at I % a^^ ia 
% a^Far fF ato^ (Eefraotive index) aera-arara itai 1 1 ?afer^^ 
5Fa a%? a^FW Taqr^a ^ I ^ fto aa % a^F?r 9iq^-mt 
atoa; % ?F 3 ara fto-^ an? ^ to aF^ 1 1 a%a 
*iFaiaq;ittot FaafawdaFa ?atol,catoai 
ra;.a;a «i aqr Star 1 1 a5 ara w aw aaia 


to 1 1 . V -s. # T>_* % =A 

int aa tia fto qnat— a«s ^ a^ l^c ^ ® ' 

flFaair to aaFa^ it, a^SFF l^raF^' aa aaa to aFa to dftow q!^ to 
_ I ijsaF ^qi?a ^ 

sRiiar il q^'R ^ 

jT^itr aat to 1 1 to to?a it 

%afgaF^tolfaaqiR 

* « ^ in™ «» «1 « vr ^ fj 

* 5sit wi-iM « t. w * r 




* # 13S 

^ 1 1 3 T«r?i i?r% 5 TTT ^Teflr ^ 

'met I f?T? I Jr «ak ?ftstT F^if ^ i 

ir ?7 ?rFiTgsf 5 T ?nqtg; ^ gi^ ^ % srPm^ % 

itarv | sr- r«F sft^ ?fiiRr: Jr grcr ^ ^(t ?r‘k ^ ?r grsr 

l<t 1 1 ^?ft ^x 1 5fk ^ Jr f(t I I i¥ SR>R 5 *T ^Jr I ftr % 
fiT^ft ?imT % qT ^ e^fq? % qft g^r ^ngt t 

JTfg rrrir gm % grvt ?if 5 R ^ qmqrcfeiT 5 n% gt ^trlr ^rg-gm ^55 
q?r grmf^ fgm ggr^ % Fsti^ qft ^^t ifft gegt 'gsft arr^gt srk w 



ggsTT ?rrggs'g?rT ^ gs ^i%gt 1 5«tf5rtf ^ gqfqr ^ fg^ aM ergr 
fg^ m ar^ gtgt qst fTTgl- sra^ qsg itar 'giffi? 1 ^ srgtg Jr 5n% q5t 
^fggr % fJn? aq%g % arg »?qr % gre^T n? aK ?rgr ^ | ?fk gg% 
stfafta; ^gg g^ ^ Fgvr-fg?r gfgg^'aiqft % fan? ggJr ^q? ?gia qg 
aq?qg amt qrr aqqtg q?^ | fga% fqr f g qft q>f prr gft ^ 

aq>Jr 1 1 gg g^^r ?if^ gfgg^'gar qft grgggqjar ^tat | at aq ggg am 
agi g55 % ara % |gl | 1 gi am mg gl i3[q> am qg q>Tg gqar | 
rara% g^ gk ^ 5# kgi| ^ | 1 

qqr fat Jr Fee ga^ gml qtaa qit gt afagt % qqwjq: Fa^ qg 
qqi-iiqr aaatgg am ggr Fg^ ant | n?g am faJt g?^ ara ^ | gk 
aft g55 % gp fgqie gpr | gimimg aggg | 0. .0 anar 1 1 ^ 
ara 5t Faaqa amnfag gFg^ ^ | gg am qi^ 1 1 

g gk g ^ aFagt | g g ^ agatgg ara | _ Faret a g^g am | 
g g ggam | gf^ gt qa am a t ami greaFgq? gq; gar Fgm a gaai 
I aft gat q?t gnt q't^ agqiT q;g ga gqgg gar arar | Fq? agam g srt 
a qg gar q[g qgmFgqf tgm gt, la aq^ig ?t^t ^ gff a qg i?qr gar 
Fgjg gg aiar |, fa gm a |t gfa a qfgg^'g g qFggag ^ ^'tei^ai 
g gas agg 5mt % fag aFa^ar^ ^sa^a ggr fagr arar 1 1 


I 




srqTRT trPT? F^frrfl' % ^ g^g?ff wstw srittr 

^T SlfcT !n^<T^ ^ ffT^^nir ^ f CT 

*p*ft SFT srrf^e^TT iw »raT i ^ srjr ^ ^ ?5r% Ffn^r i- 


V- 


?Tr«rn?jr fpw 95?^ unr (Simple miorosoope):— ewefk?: 
rfrer ?fk 39^^ % 9 'h' % 9^5 9# ^ cfl 95 R>r ?ftsiT 9 ?t 

5n9F*r 97159%? ^ srk 9?9T I, ![?r srjk i^t q? ?1 

9t ?9 % ?nr ?f ?% t, 

J?? ?Tsr. w ^¥9 9 ?? I « 
wit? 35^199 3T5T^9?g9^ 

«fl9 33l-?9 ^ f9?5iT| la>| 

*T«f9T 3?r5ft99 31? ?t Slfw?? 31? ill ?|T ?TtfT | 1 ?m»ir 9?? 
97? % Cr? ^f? ?9 9I?t ?f39 ( 9T?1[ # ?19 ^ ^ ^) 9T5IT 

?9Rrl99 31? |13T t, ?t f? 397 ? ? ^ ?9T^3T |, 91979 9T91W 9Wt 
5r srat? 97 ?t 7 9r?7 ^ 955?1 % l?7 % ?t? ?T3r 1 1 995 ‘ 9 ’ 913 
?k ???7 9T?1 % ?«9 7 ' 9 ’ I, 3??T 9fT ^ 9959%? i9«r 



l?T|l 

Compound microscope’— ?? sr9>T9%97? 7 ^ 35Rft99 3r? 

7 9^ I f?!^ 7 q? 3T? 3fr f? 9?5 % %?2 il9f I ?? 9nft 9^ 

?T itar I ^ Objective ?i?i3T | ^ 9t? sft 937 % 

RH ftgr I ?%? 9T9t sn39 9I?T il3T # ?l9 ?f 3T? ( eye-pieoe ) 

t3T|.91tnpf3^7s7953?r?r7 9T57 9%? ?7 ^ 3Tf?97 % 
lit 99 ?9r r99r 3n?T |. i3?7 9991 ?9 jm 1T?9 % f99T^ ^ 

?7 97 ?k ^ 5??r Wk ?79 ?159 7 9ft9 9l9f % 999T9 7 99^ 

t?T91T|l?37l99^3%^f^ 



ft ft 


13S 


fsTJnFr ^RcrfsR? fsR^ ?r tR ??t^t | i ?t 'R 

5 rra' ST^ l^t^r «r ^ Tfeftftr ^ * 3 n 5 rT |, 

F^ >fV ^ 35Jr ft angr 1 1 ft ^ ^prt 
g n^ T ^^ft’if % ?r®TJR % frnr ^ srm sncrr |, 5n^ 5r ^ 

^ ^T ^tt ?R fT^ ft^ff, firfsri? ^TRr ^enu m^rnt ^ 

!3q?ft>T F^irr sn ?r^?rr 1 1 

»T5ftf^jft w 1^5??. — Jff ^FffFpTJft f ro 1^ fT ^r ft 

t ^ ?rf®ft % Ferq gTTFT sRrr’c % ?t %z I^rT: ^»r5r ^ 

5r»t Tf& I F^ fFsff ?>■ VJT !T ft, f crrfr r 5f;TdtR 
ftcrr 1 1 aft F^w % 5rr^ I ^ 5?i% sttt Fff? 

% q^F?!^ ft 5ncft I, F^ ^Tf^ it ft jt^ct “ff cttsi F^Rot ^t F^rti 

qR ?¥r ^rpTpRT F^ 51TT 1 1 sr^ftir f^rt 

5ciTfF? % tr f^?n I !rar ^"t sqtFsprt ^^t >??%- 

P 

^ % RR^ ftcft I I 

a 

% n sTf^ ^q- 1.— ( 1 ) r^wt 3TFfTqB’'5RrT ^ 
srfqqr ft?ft 1 1 (2) Frr q-|^ q>r itr ^ stt^ 5r qp- tot | «fRrr 
iir |T qqfqj % srt % Fqi? f i?r sfhc sniT-'ft^ pr^rr 

q?5rr 1 1 

^3iRT ^jft Nt ^ fe ^5ft p fqr^ if 5ri% ^ | 

Snf RTRST ^ ?Rrq' % Rqt^r % qrR^ijr pqft ^triI ^ fMt 
I ifrc # ijqr ?TO % wr crqr gF^r pqr ^ smTT ??Rrr 1 1 

R-4t«T (BinaoulaiB) qf ^H t F ^t % str q'fnif fir p r 
^ qqf ^ 1 1 #ff !riRt % ^TO RJR q5t qqrp^ qft rr ^ 
^ Tf^ |, F^^lir f q m 3?qw RgcfTR^lRr 

53?r5ftR 5fT5r fttTT | J sft fl? fTR? ST It STT^ || qjt F^R 

RRt % F«ri? RR ^f5rr 1 1 fef| ^ ^ ft *ratR fim 

FqrRift ?Ft srrqfri^r r ^^qT ^ftsrr pr qnR^qr Fr^t er qfrr ^ctt | i qf 

*PR Ir w ?RT fRiF? % qjPT tot 1 1 
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# S^r^rqfjT * 

?rR !Ti<^ ^ 

^ ??rJf ^fgfH 
g?»r JifST ^ 

?rT| ^ sir^irf qjppr 
I F3RRT> ^ 
fRf)' ^ 

5 i^r il 5 rr I ?r«rr ^ 

5T%jff ff qgi ^ 

am |>?rr 1 1 ?>ft 5rra> 5?ra>^ itsTT 1 1 |>r 

I F^ 5?r ^ ?*if^ % m nr-'T|5rr ( Objeobive ) 

?rT5r (Bye-piece) srk dt^Rrf^feRir ^ ( OcoasviveB j 
3TSW 5n5r 9r5r JJT ^ crivft w g^r flar | ? ^n^flr 

^?r stFsrt i^T I, i?r?t ^ srr^ ?ra7 ??r stsfr ^ q^eft- 1 

5n*ft qsc 5Rg w 5r«rr q^fRrFqq^ F^fer ?!T ^Rn 1 1 

grsr % si^t: qr*ft stri^ ^ 2 qr 2 ?rf^ |> ?ra^ 

I ?wqr q^ q^r 1 1 q^r ?rr^ % q-qr wq qra’ % 1%q q^ qq 
sR^T I qq^ qi5rr qsicqFqqr q^r qqr stqr ^ tof | 

«rqqi qq^ qi^ q?g q^r ^fq q?qr |hrr | i sqm qw snq: irnii 
q’cqqqr *qT qq^rr 1 1 iq% w srqqt qqq?^ ^ Ffn^r q>^ F?qfq qqq 
5rRfV I !fri: qqqqq qrq> q^ iq q?f^ qq^ ^ f^ qqst I 
Fqjq- ^qfejqq ^ qr il q% siH qqt qqq^ 1^ ^ w f^q ^ qqr 
5 qf^qq gq % q»qq q^ i qFqq^Tqqqr — 

Fqrq^qtqff U V 
q^'Wi^"V“U 
F 

fqsqiR^TFqq^qqT g- % qrrR ?t i iqRrq Fqrqi' qqqr 

?TFiTq 3 ’'qqr qqsqq q^ % qnft spst qqr qq^ qjq % qpft ?pr Ff 
^E qqr % q^rq's: 1 1 q| wise t fqr qqqqq qiq qt qqr qq&q qiq 
^ qnfl- ?FR % 'qiFiq: I 

qFqqrr q % i?qj Fq^ q^ q?S qrw q qqr §m I aqr qFqqq ^ % 
qr qg gT5f q I gp ^ ^ qqrqra^ 


(Astronomical Telescope) - ^ 
1 1 Wqil' qrqqqqrqr ^ q^qqsrqqqvftFqqt 




# sRir3r«rft 
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1 1 ^ % xr? T5r ^Ir ^rra ( 0 ) ^ | sft ^ir ^ 

sTJrr ffer |, 37f eiK gri^rr^ I, ^PT % SRTRT ^ 

^ ?5ii?¥ (S) ¥i5r?rr |, 55rTfg' ^ ^ ^ fw 

f5f^ 5rT5r (D) TC q^ | ?tV^ f?rri^ ( S ) ^ q^ qr ^ 

sTRrr I JJi ^?2T Cterr 1 1 ^ qr^ % fsn? ?5n?^ 

^r| I 

^ fa^T qi‘fa^!n « b1 '.--q^ qr q \^qg<f g-ra' 

^ l^srrq ?|- 1;? qJTiw m^flr srnfl: |, fq^ 3n% ?ft 
q| i?q> ?rraiw ^ Ftrarra q^ ^rarfer 1 1 ^ iq’qfil | sit 

^^RTT Tfasrr q^ gggr 1 1 srfrfe m | fqr Ffj^ 

&Fq>«q qit ^ ?fV srqfq qqr tfeqr qt Tierr 1 1 qf? tjq? ^ ^ 
fq^q^Hi^qjt5rqrqr^qTqf^5nt?ik Fbt qit Fgr % qrct 
sqiqr ^ srPq =qs f qqr sRftq |kr i ^gqq sqjrojj qfe ^ 
( Pereistenoe of rison ) 1 1 ?ff qqrR qrerg^ f f g^pflr % qi^ 
#qff & qfejq Jr 20 % 60 qiTffr qfT q% & arr^ | srk Pr 
’ rfq Jr q^ T? I^rqr | n?qj f%q qq |f^q tfeqr qq: 
qqqr | qqr |g^ fqq qrr Fq^q nr qrqr | Pk qTg^ l^nfq qrr 

fq srqqr ^q> qf%^ % | qpc ^^3*? ' PfRcfT 

Fq^ IqT 1 1 Fqqrq ^ qqRr % qrq-qw |T ftwqt ^ snqrq’ ^rorr qT ^ 
It qqi qk ?q qrrw srrq |q ^ qr qq^-Fq^ qi^ ;qT^ ^ 
^ ^ 1 1 
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<8= sRTRrirfsi * 


SRJR suT I r 5 r?r% gitr 

'IT !ar 5 i 5 rl?T 51151 1)511 1 ^ flit >n«r IT f *1^ (Ground glass) 
^ «iTTr i)5ir 1 1 ^ ^ ^ ^ | ^ ?lk ^ 5?r 

^51 ^ F^itt 3n5rr 1 1 553 ar? ssti'b 835ct F^i^ * 1 :^ >r srrai | at 



<1^ |cn^ ^51^ 3nr| 'a lztii rq lt i^s ^ 1 1 st^fri ^ F^jt?? i%s 
IR TRTiJiPi^ Fffini? ^'t t Fgj^r a?T anar | aa arg ^r 

5)5111 1 

^ — afe aiTl^ tr snt 5 ft ak araa af qf) aujf 
sRnrat aaia 5) | « srusr an snanr aa % Ta^a ^ t Faraaa aaar 
|OT ara ^Tfaar ar|5rrar 1 1 w a% at^ !if^ aa 5)517 1 1 af)TFaa7 ^ 


aa aai aa ara > 7 aJ aa% sa I) arr far 

5)577 1 1 tiar am aaar a^ Wffta 
faa^ ^ i) qa; ^ 5)577 1 a 7 a-^faa) 

%aa%?775) aar ^5a I a7TFTa% 

a)aaa aa*af aaa77 |, ?a^ 

ga^ftaj^l I a7^%a)i|aaa7a ap 

a 7 ' 5 )ar aTfajf) a i?ar gaa Fai^a) % a^ 

^ aa7 5)a7 1 1 a^t af) (Eetina) ¥5& | 
a 5 g 57 ) % Fara aa^ | 1 tfear a)r 1^ % ^ aa aTa Fa^aa. 
^ aa aR? * 3 [a> aiJ sa ?) aai 5 ) 177 1 afaa7 % asa Jr tjar aVai asar ^ 
^57 % ?FEff ai^ afta^ar ai) ara) 1 1 afer^a a») aFsaa7 % arroir tfaa7 
*7T a% f>? a5§; faR 5 ^ ^ t * 

' faa aaa aiasa —fa aR I" ar^ ar a 5 ga) % at ija 
ii% 377 aa^ 1 1 Tjar t'-a fq araa 1 77a aF5fr ar5f) faaa) arr 
^ra aa7 5)a7 1 , aR q? aalar aT 7 #a (M) af) a 5 g a 7 a) aa xm aiar 



I fa ar FaaTl ^ aia) 
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* # 


f fiR % SR!TT 

1 . -srnraT^T 

sk 1 ??^ ^ 1 1 

2. 5TR (Horse Shoe Magnet): 

% qr^r ^ sr^ ^r it?rr 
|^?rr r^r F^q f^ ^ 
qin I J 




s 


3 . ^ 1 1 qg% ^ «t# sfh: 

" '“T^' ' ^ ^ ^ |T^ 1 1 ql'q Jf f?r ^ ^ 

^ q^r ?crwr tt ?riRr ^ I ^ fe Ji|r Jf 

Fq^T*rr W t I ^ ^ 5 f fcR it 5 IT STRfV 

1 5ik ^ qfirqt ^ sirdF 1 1 



4 . »ft 5 i fs\ mHT 
gsro: — qf ?r 



^r, q^ 5 nqT stk ^ ^ % itqr |, % qfqt 'r 

q^ q^ qkr sfr 1 1 qf q^ jrtr ^ ^ ^f^rnrr 1 1 


% ET^q- — mx 5 ft| % f^I% it . IRT^. ^^TT qiST | ^ 
53 % qq qqr qi|qr F^ ^ ^ ?rF®R> 5 K i^q^ % q>ff fq^t qq 

Ct Fqq^ 1 1 q?t |q ^ li 

|q %t qqqr qrq, ^qr | qVr qsq ^ qftf ^qr qt q|T- Fq’q^qr i 
siq- qsq %• qFq Fq^t %t q# qt qrwqr ^rFw qsqt qRft 1 1 53% 

F 3 ^ qq ^ ?rq?q qir srfqqqrq ^ 1 ^ fq^qt %t 
5 T„q ^ 1 1 qq iFqq' ?qq^r qs^it | qt q| stR qF«iqr 
^ 5fc qiOT 1 1 ftq'?: ftqfq if sft sr^q q^q %)• qk ft 5^ qq^'t q,q 
q^ I qk ^ qfqqr qt qt^ I q% qF^nift w q I > 





qqr ( Magnetic 
axis) : — ■g*<i‘t> % q*”^ qk^ 

qi^ft ^T i?q%tq qffqrqV 1 1 



(Magnetism) 


WT |.--qr?ipir *n|!n: % 4»r^f3tr«Tr srnr^ ?«rrfr 

T’T sni q?!?T % ^ ijf TTf 3nw> (ft I g^^erR % 

!7iii <R 

?ii^f*Rr qi’c^TT m ?r?rq^ vf pft % tt ?t? *|- q^r 

«Ti I sr«rR jqi ni**T |!~ 

1 . q? 5 ft| % ^ ^ gq?^ qfr ?rT^ !ft? sTr^r^s 1 1 . 

3. Jig ^ sRr ¥sra?q'9r srHqrnrT srr^ <r fgf ^ g fq^r- 

^Rsnff if 5§r?rT 1 1 

, I 

xrr^Tq- qrr«r %■ ^rffqqrf qr> ^ ^ % f?r giir wpr ^»rr, % ?# 
f?5n q>r siTfr F^ 5 :^ q?«nc ^rnr ff%5r fqrqr iRsr m 1 w.i 

^ifif ?^R>i «TnT vffs' (Lode-stptie — Leading stone) w 1 

srt^fqqj gq" if ^ feqrr qn" stft ^ if isr^ ^ftg- ^ 5i»n^ 

3tl& 1 1 

ar? ^11? 12 2^ ^ ^ 'TPir sfT^ ^ *11 'tfqsr 

q?i!| fr?q» qrf^TRrr | j t qrifr qit qr^r tof 1 1 

W?i^ sffir ?rr«Rr>5Ffr I'eg Og % 515 ^ if if& 1 1 *ri ^Jirer, 
frr^, iTRT wFq ^ ?lt qniT wrar |i ^qfrq^r vrsqrm an^ <r ^1 
3m ?rsfnir ^ sfj:^r 1 1 ^gqfr fmr qO' S'^'e ^r | at s^rff 
srjsf q»i& I srar ^1 fmr sff qff qfk^^rrf qfe*5fl'^r?rqF|«rRrr |i 

®r3*i =fRR«: — sn^qr fj^qft ^ ^ffrqj sf^ ff^ m 
ff qjTqjqqr qrfg; ^ 5^3 qif ifdf 1 i€f5r(? iq% srqhr & 
3 cffq srgqi qrpf ifar 1 ?ra: 3f| % p?f ^ vT *ri 2*ir ^3?^^ 
fw ^ ^Ri^rr 1 1 ^ 3fr ^ ^ 

fetin ^T I ff^fr q^f^ I • 



* # 


141 


^ ^ Mgqt |:- 

1 . ^ ss? % I 2 . r^sr^cT SRT I 


(i) ^ %z^ x^s qjt— q^jcnsfhi ^ ( Single 

touch Method)— »n?T sftfarq «r sr sif ^ grnju 1 1 ^ ^ 
^ ^ J sra’ esf ^ 

fP ^ ^ I*? 

f ^ 5Rr % 3rr?q i "?" q^ ^rtc qft 

''' ^.- .-=ft.x L ^ I gq: ggqft gtnct "sr" 

’ 'R pR “?” tRf T»I?^ ^ 3IT^ I 

fq fsFiTT ^ qgar 1 1 vr "sr" 'V’ ^ ^ ^ 

sr^ ?r vxf i rt ststr grif Fseiit 5?^ It srsr sif 
RT arrqjfl- sfh: "g” fro sdifRnl srq sfk sr fg^r ^jtrTt srq 

• o 

?5r arrtrirr i 


(ii) 3WT«ft fqrsr—vrffT^ m Pbt 'ijq? ^ rft- sr g 

FsrrI' qqrqr |, qr: i ?q strra it “Ifqqff 

5f 1 ^glf fisrlf Jr qqjf qrq i qq¥% |t? fg^t gqr fr grf 

pR gsRJT Jf g4t gqi q# I gq gq? % smf i w sr^q 

qR j jq: gwi ^q^Jfsr Rr^l 

q g qfifinfi I 


(iii) faqsft (Method of double touch) ^ 



srg qjtsrh: 
ug% 3?rq ^ ^ Ml 
^ snuT I w ssrqr 
q«fl?rM % I ^?5R 


?g!TT I fij ?5r g?R qilr ^ qn^ q?iT 1 1 ^ sq 

fgqf Ml ^ ?r^3r ssn? n?, ^ % q«r Ir, qq? fu^ % sr^ 1 1 
fet qq qf^r qrq vt^ MIrH qqrr^ 

Ml 5r^ qq sp? fir^ ^ ?rq» qqfir 1 1 sn^ qq =gfirqf 
Mt fqqr ^ qrPrg uqr %■ I r 
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ffwq? ^ tpr qrr sft fRr^ gtifr I 

5 tf?rf {Effective Length) 1 1 

^5n?cT? (Magnetic Meridian) *rer?r ^r 
^ ^rwcffr (Vertical plane) 1 1 

3 Jiqnf?J|r ^2^^ 

f«!)^ lig^r % ^ ^ 5n^ I tfl 

^ tp> fst <TRr 517 ^ I |T I j 5 ?r|^ % ftr^ §p?#t 

^ W ^ gft 

esf ^Pt^rnfr ET,? ^ |JT 
^ fip gt ^ f^■ 5 TTd)• I j idy 

sRjR l»^^'y*r %i % g^'y sr,^ % qiff 
^ w ?fe 7 i/y srj HI& I ffy 
3?i3r F^r? iy«fT I \ sRf: f^t?fy?r 

fet 2P> $ m |ai% 1 1 

?yf ?^srf!r?rr 5 ^^ 5iewiT fsrr ^ ^fwir Jr ^y wT 
a^^r I ? 

^ »rT!Tr ’T^T I f% gJR firs^g Ss^r iy qsr 

gw I I WW? iy ^ ^ »T|'y I, JTf ^5r SIe7*rT 1 1 % 

gw^JT grji "py ^x «i|«P?qw ¥y *rl 1 1 seefy % fjsr^r 
TrVftfW ^Fwrfy «T w ^'y I g«rr s«^ % ®RRr w sr,? ^hrlfe^ 
3 ^ # ?fk 1 1 3 Rr |*r fwfy 'fr?^ ^ Wdwr 3#^ siaw^ 

I ^ ^T" w fw? w^pRrer WKrr 1 1 ??rf^ IT fiEtrr 

^ TSgWI I, Wk fiSTT t ^ ^fw 5 r I 

'fRsp'yu 'r?r«!f^ f» 5 jqr ^rraiwr 

gw^yq 'Rr«f 1 1 5 fy|r rrw wm gw^ 'rw %-, ^ 
g«rr *rkte? I 

^ sif gt?^ I w ^ ^ fwj wr% #fy % ‘irq' 

wfy 1? Jr 5fyfT wt I !Tfe f^'y ^ ^ ^ t ^ 3 ^% im 

TOt %X I ^ W«F^ ^ I dy ■S’^'fi ^ » 




« # 
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% sn^ eft |*r ftr srj^ 
^tift qft ifk srrafw ^T 1 1 ??ft smr he% |q % ^fsR^t 
^1r !ft^ ffsr ^1% 5T ^Ir % arinT srrq gt lift g?i% ^ 

?fG2jft^ l>TT?r«rfg ?RnTH sr/ii^ ^ wftsfk 
sTRiPrggj^l I 

4. Jr pr gfg gj# fg^ q^ 1 1 gfe |g 
tjq: ^ ^q« qggg qq; Jtht ? sft^ gg% =qiTt g^ gt| qg prgr 
wg gt |g ^ fqr gt| qg |?kt ftrff q^ gf^ fgqqgg | g sgf 
=^qp qg %?? ggqft g?T^ | gir q:g fgqqrgT | gk gsg qg 
fq^ gft I ig% fgs ^tgr I fqr =fpgqi ^ gpgg'tg pr qr ^ 

|5fk gsg ^ 'p^tg geg gft ^r r 

5. =^?gqi Jr q?Tf (Induction) sm-p gt| ^ g^ggf 
qit ?ft ggr gqi% 1 1 ?g% fgj3[ fgfgfgfeg ggtg fqsgr m gqigi 
1 1 ggg |g irgr pgqr t gk gg% kk grgfqg % gig ^ gg% 
fgqq? gigt 1 1 gfg ?g gigfqg % qjg fgft grgPig Jr gig gt gf 
gt ggJr fgqg gnft 1 1 sg ggr^ qq? % gig ijqr gigfqg Jr gi^ qg 
gigfqgt qft gg gg ^ gg gigt 1 1 ^ ggig p | fg pgg Jf 
Induction g't ^ fgft g^gt ^ =ffggeg qgi q^ gqi^ ^ gf^ 
1 1 gfg ig fg?ft gt| g't ^ qt gqr fg^ Jt fg^ gg ggigrc 
fg^ft “^g qit ggf gt gg gt| qit qgt Jr gt pgg gi prgr 
gigrl 1 

6. gfg p gg fpgg qit ^ |g^ % gtf g gt p fg sr^ 
l^gg qg sr^ ggfr ggg figg % gq Jf qkgf^ ft grgr 1 1 

pg^ gqqigg— ffgg gt f^T: ’fcg^g qgig qg gg?% Jr 
. gg qgig Jr giggcg g^qg ft gigi | qg gfe ?pqg qqfcg qifgjsir^ft ft 
gt kgi gqg fgJr ft qqw ^ ipgqgq gr gidt 1 1 gqg fgq ft ggig 
'fpggeq qit gqqifkg qi^ f 1 

pmggtlg't^Jrgg ggJ; qg qitftgft gf^ieft figg 
% qg sr^g % qrg gg ( fss ggq gi? p ^ ki gt| ^ gsf % pgqgq 
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fipirr ^ TC ^ 1 1 T>7?^ qfr w ^ ^ % irar 

*r WFfr Fw srnir ^rFgi? i T»rf 3ri% 5rr§r ferf % 

% fsnR'yw 0? % M tR ctj gftR f 
^ I I SfT^ft ^ ^ liif ^ ijq% ^ * 

fwFhr ?r *n^-'n»T tf)- snft>i ^ 

v^ti 


'WJ 



b1?:t ^^f—Farff ^ ^ -=*' 

IF w tn: ^qsT =gsT fsrr trrt 5 R 
|t S 1 5rsr ar^ % gR *f sriFi^t 
fs'RSif^^^arRrrt I 


■+ 

hJ— 


% g?!r— “fR^r JFFsRjrfkF^er ^ts Trqr ar^t i ( 1 ) 5 ft| 
^ ^ 5{ §q^ ^ spFfF «fk srr«iw gRcrr 1 1 i?Erat |>r sRF»r SRr 
WflrnfF ?F Fg^ ^ ^ 11?^ wr swgr >ra w ggrf r g> sjk gg 
5ftt ^ fTRF gR gF «nR gg fn^ % grg % str sF g? 
!¥■ gF| grr f^cigr g^gr ^ grgffgg |FgR gg^ Fgw grar 1 1 gg 
g^ vF g^ % *fl% % ggrr «n^ gF ^gF^F 1% ggg ir ’jRg 

wgr ^ar I g^ RR <R gF| % g^ srRftg |Fgr^% 

VRiSf |F gr^ 1 1 

2 . gFg ^"F fggfggnf#^ F^'F ^ ^ gfgir^ gsw 

grg; gF gf ggg g^ gfisnjr ^ gF’c g^gr 1 1 "iRg gr gf 
Fggr g'F gg'g ^ gFr ’^igr | gg<F sr,g «?g gF gFggr ^ g^g ^lar | 
gF«n|F H;g gfgrgr 1 1 

3, srggrg sr,g ^gt gF gigfgg g^ | g ggrg gt,g ^ 
ggt gr Fggggr g^ 1 1 iR ggF^ % ^ ’r^g |g gg “^Rg ^ ®s? ^ 

g| IFt ^r grggg gsgr g?n?F sr^g ^ sftg gg^ ‘f*gg 

gFg^H.^^gTifgF?g^fgipagg#f5^t’^ 
g^r^F er/ sfFg g?ra f(j *f fggg^u IFar 1 1 5 gF sgR ■ gfe ?g |ig 
gi?r gF^ srj gF ggi^ gi^ ^[fggiF F^,g MF ?fFg % gig" stF |g gg»F 

^fggggrg^i«R’rf5^l’^^ % gg<F ^g ^ gF^ 




^5fer---tarTf?R» ^nargr % ^i^gR 5>Mt 
«Tff^ 1 5r«r?T *11 ftr sNt ^ 1 1 f?r ^ ^'3?rfl‘ 

CT ? ys^ % gfe# ST^? !ft^ I asrr 5 ®^% 

^>ftf^ # 5fk 1 1 

^ ^ fjft s|^ I i[^^r 1 '1«^ 

% % gm't ?f^c ^Fwqft sJT^^ 3n^ ^i?r % ?rsRft sfk 

?{j[ qft sTRife 1 1 qwt^r^ *gf^ erfe^ fen Jf sf^ 
snar 1 1 sptR ^is^nrr fsn ^sii^ ir^ % yrnnifa^ 
Tpr I — ^jfffe ^a% afeijft sfk ami’ sr^n #5flr ^ ^ 3 ^ sfk 
afwj't srj ?»• ?nn?r tp't 1 1 qR?| ^rfe w ^ 3rr^ firj ^ 
sftr ^ at ^ afwift sr^n ^ ^ % 3^'tsr,a ?r srfer 

it 3naT I arr i^- ^ 3 ^ w a ^c^t % ^ af^njjt sr^a 

% 713 ?n aiar 1 1 m: amar ^ 3 ; <113 ar^ sr^^f ^ srfe) it^ ^ 
af n a ^saT- ^ ?it^ fa arar 1 1 srar^ afe’# n a *r ar 
afiFi# n^a % ffaar % aa^'t sr^a ^ sarafer ftaa Ht%fa arar 1 1 
faa ^ara 'Rnaa5r3ai^% %fa?t 33 ^ ai^%?alr ferar 
faan 1 33 atair at fe an ^ a^ I snr: faa ?aiat qa fei ^ ^ 
araiafw^ itar|ft!^i?ai’aa%^a^afqftafe3aiaiM|i 
. aa aaafaar ^aa aaar f^r 3 *aa 3 ft ferr a^ a^ | ai 
fen % 'liaafta %3 ajaa^aa^ asaaaqStfen ?faa 
a’Rft‘|i;Ti%f^Sf ABaf fen|^NS=ffaa^a|ar^|i aarasa 
= 3 ta^a aF^s ¥t fen ^ AB ft ^ i 

3 «€r % Taa ^ farat «r ^faa faa ^ aar faf^ ^ % 
at^r aar^ar 1 fer ?aia aa ^aa^aaij^a aaar far ^^aa faaar atar ■ 
aarqar aa ^ at aa 5aia aa aaa atat ai& 1 1 laar aFaaaa an 
90° ft aaar | ^ a? Jr^af a^ ft flan 
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• 5 *=?^ # 


w w I sjf ^ % TO Tm <!Tr 3:g% ftrOcr ar/ ^ Jf 

1 ^nqiHid gwfiiici? ^nsif^F^ qr q»w 1 1 

(q?) qqw q?r ?qTO 

(^) i^^qr ^ ^Tfr 

(»r) qqi«f sfk qlt 

(«r) qqnf sflr i*q^ % Jf ferg qraiq w fro? 

% TO 1*1 fro qft^TO /fqqq^r | :— 

( i ) fpq^q q?T«ff ^ sTR^ 1 1 

( ii) 5q5TOr 5#^ ?i2wir ^ qr qf qfifrtq ^ s|w | \ 

(iii) ^ I 

(iv) #ft !sr,q> ^ 3fte% qra'V i*5Rftq m 1 1 

(v ) q§ gqqrqq q^ gqigr 1 1 

(vi) ^ fpq^ % g*iR sr^q i?qr qr> | ak fw'k ?r/ 
TO?iTOq?*t 1 1 

wRTnsn4 sRsr 

1. ffqq *5*=^ ?fk TOfirqr fiqqr ^ qqr aro I ? 

2 ^*=qq> % pff qft gqi^w ^qjT g*?*fiT?«j i 

3. ^*=qqr qq^ # fqg q qq qijq qflfqq i 

' 4. q^ ^ Jf : — 

(i) y qq ^q qpsr (ii) sq^q (iii) gqqrqq (iv) Fqq^.^'ffq^ 
(v) fsq^ ^nro (vi) iTqqshr grqqj qnqrf 
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^^TRR 1 1 


?<r sRiR cm iff#!r ^er^c strt i1% <r ^ ^ 

^ ^ F^s^qH qJT ^>5r ITTcT it ^RTcTT 1 1 


feq mr qit^ir fu lisr.— feq ^ ^sb ( Dip oirole ):-^ 

5jl flcft 1 3ft cBm^T sRicRT ^ nteriqqq qqi% % ^'R 

WJft itcft I qf 5Jsqf6R ^ ?qcmar |[q ?R!cft 
1 1 ^ qrt ^t^smr ^nr^q ^ f^r Jt 

I, ^ ?mqT q ^ f^'t ^ I qi ^ 

mq q'c qrr itcrr 1 1 

■q’FqsRtq ^q:— F^^ # Hf fP5R7 ^ 

srarq Fqlrq |f(t it it Fqm ^ ^wfcrr 1 1 
S^qr «R ffit STcr: firqt % TTff Fsra^ 

^RT ir “irq^ ®RT q«Tq ^ STT ?racfT 

■^H'Aq Id I i I 



tRj l*f qr ^ itq 'R ^ qt i srq qqr 

53% qrq q<if i Fq?r-Fq^ mqf tc ^ Fq?r-Fq5r feirraF ^ | 

?qq>T sqsf q| |?iT Fqr '^fqq? qrr Fq?r-Fq?r mqt q^ F«rer-Fq?r qqrq itar 
1 1 p5 ?qrq ^ | srit 'f^q^q ^ jq: qFerij FqOT it 5|q^'| 

q|t 'fpqq? q;r qqiq qft 1 1 


stet; sqq qft sr^i qq % smq w srpq f^3rrg% 
qq 'gfq^ jqq qf^ 1 1 


qn qq ^^sTH? fpqqrtq ftq it q?^ it^ 1 1 ^sRpt 
qFqqm m qqnr ^ qr qqqft | (1) fmptq qq ^ qf ^ | qq 
iRiif qcTct q,q i ^=q ¥ tq if f qqr | (2) nq^q qq ^qr qf ^t % 
Fqq qr qFq F^ Fq?| qq m^^at ?qq ^qr fjq^q qFqq ^ 
Fqqr ( qq lq?| qq ) Fqqq r cft 1 1 


flRqn: % Fqq % iRT qq ^qi Fqqqit | qq qfe qq% "qr” q^ 
^ “q 2" qiq ^ q? q Fq?| 'R 'ftqq'tqqfqq^ fqqr Fqqq i qqr i 
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* # 


?rk ^ ^ srfjr gjiro'y 

^ ^ 3 S^ 5 Ricrsr $i?jT?cn: ^f^ncrr 1 1 

? ^Ttr t?jrm ^ ^ i 

^WcR 3*rr ^fn?aH: % qfj fe[^qi^ (Declination^ 


JTfe «J? ?iWt[^ ^^TFcR fsmr ? fi^JT I tft I# ^ 
,vr qihsr q?r qii^ir ft>m 

t?qi ^f^qr qqf qcT^ qf)- ^fgUffff ^ 5r?qrwr fqr q'f ^ST 

% Pro f 5 ro 3 ?r ^ I ?¥ ’|r?qr % qR ^'h ^ fT*r jffir 



"V 


qw^q" qR fr ^ 
srail ■Ftws' srrqr sfiR 
% !ft% qiir fet qit ^ 
(TprspR ^ p qfW ^ 
1 1 stqfcaqr^ 

^T; qnsffl ^ 

|l SR" 5 nl[ «fk 

(!i^ 9 [ 12 w% % wiq:) ^ 
ipi: Itt ^ qf^Pf ^ ^ 


qfl' sf^rrar ?!■ m §t |/?rqrfj^ 
qft ^ 1 1 ftqt qt fir=ft 
% »ft% fqr<^ OTT f J . 9 ? 
%TO5r5rqraj^f srkjfr srff^fwc 
qR fW ^ ql% 5 m ^ 1 1 
fial-tm OTi|5irql 
sftR % q?h5 qft aqrmit ?r wn^ qi^ft 
^ q?|5rdt 1 1 

^ qjqm 

srRr:w 

^ 1 1 f qs)' il'ffl I ^ 
© 
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* * 

w# feB ^ (?) pfTT % 5 'fal' 

N-Pi5| ?nfr^ i ^ 

( 2 ) EPt 5 r^ SBT gs ?nf 3 r^ i 

(3) ^ fl?IT I 

(4) ^r fT |>!Tr I 

( 6 ) f^ ¥V ^ ?r^ ^ ?n>T«f l 
^ qr^r Jr ^'V g<TT ^ijrAF^d^f ^r?fr % irr*rF^ 
srraw^ 1 1 


^TBIRTFf SRH 

1. ?«^r ^ ^fer sf^n: ^ ^:xst | ? 

2 . fs^r qir ^(iT, w ^ ?r ^ ?r?ra^ gt, vk 

^mlJr ? 

3. >TWrr^T fJTT I 

4. ;Tif^ F^ i 
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* 1??^ # 


l 


•R irq#r ^ ( Compass needle ) ?!■ "ipg^ ^n?crr q^rr ^ t 

^qiRrt qr't^ 
qR si=q^ ^ f er ^rri % 
?. 3^ ^|l 3fRSt 

" Tq^irq^ f%f qqr %^| 

PpT 3^ tR ^ ^ 

1 3«ir «rrJr 33^1 fwr R ^ 
^ §cl[ 1 1 ?3 3?:5 qr^ f ij 5fqqr % q%# sr^ 3? qp 31^ 1 1 

q3-^|i?3 sfq^T sNf 

1 1 



snfqq; fq^ ^ ( Marinexs Compass J:—fRr?Vq fe^r 5fi3 



qr^T^ qi3T qT3 qrfWt % 

firir 31R sqjftqV I 

^qraff-?. 53^r q>t 
|clr, 11^ 

1 1 ^ i?qj qqj')’-3q 3>qpT 
^ ^qfRT qr ^r33 
( PlVlOted ) I, 3313153^ 


q. fsqqif % 3^ iRT ^ 1 1 

qqdt qq fq^Tq' qq'l' 1 1 

x 333 f33t qqcft itdt 1 3?r ( gimbal ) qq qi3r 


3131 1 I 

^ ll?3 ^ fq^qST 31 1 Fqr 3riT3 % fl3%-f5^ qq 31 qf 


^3f3%31iqr%5^5i^%q^^*fT313T|,q3 qtq^^ 

^ I 'srt 5rft3 

:|f!33J53 qit 3Bff qr# | I 

|3t qR 'iSd SfMl I 


9 = 6 ^ # 
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4t ifRiT ^ ?n^5n ittft 1 1 '3;^ I, ^*3% mi Cl 'R ^? 
w 5RI I, fisn ^ ^ ^ 1^ IfT 1 1 

^.sf^ wl Jil, l^efr gfi? ^ 

^ 1 1 t^gre ^ |gr t, f^,g sr^ri =gi^ ggt snigt |, ggr 

gri^ §git '??gl I, ?rq gK W)? ^ is:, i^r 

|gi f^r^icRi stRTg i^i, ^41 «4t ^ gig ft^^rgl gr^t I tgi?r *ft 

gggK q?^ft gidt | ^ gg crggg ijjif igr f^rgscr gidt g*t tqfJr g^ 

gg gggil sfdt 1 1 'gPr ??fg; g?^ fldt gusi g| t Ri g 

igr gR 4f g| dt tigrgg)tgl?gRj| ^ gi^t 

Jtl gg: gg^ crgd? 1 1 

3rg» g| fts fl ggi h ’^gft % sreRsi % %s; gr^ig ^ «rig?gggT 
flgl 1 1 g?4 ifl Rgr gi«ig % ggiftg gCt ft g?d1, ?rai gi 'gig g=cgt % 
g:q 4f ggg)- 1 1 

g^gt gg %n giqi gr ggigr | (Wave travel with finite 
Velooity) i— gg gaiw ^ gl PrRgg 1 1 gig 
I'lOO 5i gfg 33,200 %» i^lo jifg 

1 1 ?rg! tgi^ 5R?f| % ssq 4f ggg) 1 1 ?rragR g gg 
Rg$fl ggfdl t ^ gig^r t, dt ggg ^T- '=g|?r 
gi? 4f gggri qfdl 1 1 ggrer gll ggg gicT R«git q?dl 
1 1 |ggr 41 srg gf 1 1% «gfg gr ^g gg iIcit I #c 
ggi?r grRfg i 

?3ig€g ftgr |:- tgfg 4 41 ?iTggg 
fgit 41 gfl flgr I ^ '=gfg ^ 4 s.g 
qggdll I 

g^gf 4 qf^gqfg flm | . — tgfg gr 4V qj^gg flgi |, |g4 41 
gi g3?Tl % g:q 4 g^r flgi 1 1 
g^g fgtrg gg^n 4 .— q;g |g^ ^ giiggr g^: tgf4 g# t ggr 
g41 g4l ^ g^ g^ ^ 1 1 4 41 flgrt I gi 41 «g|g 

gi g^gl % g:q 4 ggw Ris: g^gr 1 1 

^g; gqilgg Rtgg 4 g| fti* H ggi I Ri 'gR- 4 41 4 g41 agr 
qi4 git 1 4l g;g g^ g 4 fit 1 1 gigs tgR g??T % g:q 4 g§rdl 1 1 


4*^14 grtg 



tlgi 1 1 gigj 
4 |gt wig 





• «f«n I ? ?r I PRf ^ 

CRT 3rf»Tr»l f I s^fJrJJT ^ ^ 5r»i?ft 

1 3Jt *=# t »=^f^ t 


?§ a»T?ft I art (Noise) ^ 1 1 

cgfFa ac«TR^ % «FW *PT «if«p(r | •— ?nife[^ 

^Tff ^wr 1 1 fa ^ Scalar % firs: arlf^cr ^ »=^f5Rflcr ?r«i^r 
?r?jf M *fi ’=^Pr a??if« 57?f ft^ir srr ef 3i 1 1 


c^jTwtf^wmifTHfsr^sr-— >z:«^ jflaar a«Tr anif^ 

& aj^rffa '^fa fa^ ^ t fii i*t ^ ^ ^ 

a# 1 1 fiia inPR fiRT 5:a ngs^t ^ TfaRt 

I, aa^ RiSffa ^but ^ crrar aiar 1 1 

sg^%aggar^,^a% Hiaar a*iT wrf^ « 

?r^a! ^at % awil^ 'Bl 

1 1 ^ R. « 

gwaa«g%w=r cf)aar>PH% aww 

fl5ft t \ '=ai?r 'k' 1 fa%5iar ?rrf % a»a mmJ ftjf? aff fid) i 

iiTa?f?i^af^Rra^tf^^aPr^f^traar5R?T 

tlci) 1 1 fa^) s& ^ ^ ^ 


(w) 5;«5 ?afta ^fi aa: I 

(a) *aR ^ ' 


(a) ag«t '=^Pr ¥r an=w aa; i 

gT'al % irarfia - j* 

t ! ra«i wt nn w ii^ t sn?i a« % 
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( Transverse Waves ) :--a^qf ^ rf|«iq 
^ 1)51) I fsre^ w ij;? fq|r i*) i m: ar^ ^ stl^t 

^ ?r3ii5sr cJTi) ^ acqsT Del) % i q^fg car ^ fcafJr qD aiJf ar^' l)^ 
I ¥a)l% rrr % %q$r ^arar sp a?ar 1 1 ^aPr aa^, ^a, sra a«n 
' 3)e aa ]? =a^cfi I, q5?g ca aa umrI ^ ta ftsr-firsr dar 1 1 

safa aarraa.*— ta^ aarraai a^gft q»r aaT^aar aq!K ^ 
ff ar srr a^ar 1 1 

1. afa ar aK ar% aqsRar, fitara, aiafera, aiit>ft I 

2. ai^ aqa^, % CRfftf^raar, aitrft^^e i 

3. area ailr aaaiw, ^ afgO ar snaa arar i 

4. aitr aaa,Wj I?) azr, affaiar fcarl^ i 

5. f^qz ar^ aaai^ar, a& aa^n, Ji^a, aa, aarfi Ccaif^ I aw 
|«f a^at ^ # ift f qt a* it ^ar ^ aar I fi: sia aatr feaPr 

t ^ aa^ fraa |tar I arata aa aq» i^aa | aa*) a? tqfa 1 1 
5?aa % ftar tafJr iftait it af.5ft, sra: f«ra at< val?r ^ fiw qiia 
a^a^a 1 1 awa % ^aar ^aPr itat 1 1 

ala ai aa^ aia at ^ <1^1 % qja aaara |)f^ ftra 
air ^aaft ?t ^T aa <iraa:, aia ar^s ^ |r araa a^r 
^ar I ara Ct *^1^ at iWt l 



aRRRTia»(a% qrniaafefai^'afazsq^^^frt 

a^ ^laa ga aR aa a;f ^ ar qnaa ?r zq^ 5rar ^ ^ 
at fer fa^ sn^ai i af^ ar?: ^ ira ^ f^qsa ^tq; ^ 
^ tafJf al a^at i 

a? alacT aat a:qi aa ^ ark |js^ 
f%ait ^t «at^ qR ^ ^ ai qjfq^ sraat I ara ^ 
'‘q|?r al a^aa it^ 1 1 

aqta?rr?ri?fl a aara a;q & aarsr 
ar^rr a^a ‘fesa’ itar I i ai U % ?rrar? ql) sft 
ft ara'tqr qal Cta't 1 1 arg qlt ^ 
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* * 


?, ?r3irp? ctFjt ( Transverse waves ) 

R. ( Longitudinal waves ) 

sigsi5«T 6 R»T ( Transverse wave } s—uif slid ^ ^ sql^ 
M t iRif ^ ^ sn^, m rr^ ‘ 5 qf^ ^ ^ ^ 1 % ^ Q?i> 

u? q|^ 1 1 



&?r^?fKa^>T /is 

=ef5r 1 1 ^ ^ 

1 1 St % ^ STl^ ^*iT qifq;! ilar | ajqi & q>l afM: I sr«ii^ 'bt'r ^ 
^crt 3 ^? 3 i*T % '?er^ ^ ^ 90 ® fr ?lqr ^frar 1 1 ^ 

iRif sr 3 q?*r eirf ^prr^ 1 1 


erW ( Longitudinal waves ) : — 
gsrr cT^'T % 'srer# ¥1 ^ ft ^ sr^ qjlcfref) 1 1 

wim ^at ¥»<1 qfl ^ ^ ^ ^ ip? 9 & «r aqt qt*ll i 


WPfl ^ l'^ ^ ^ 

R ^ ^ q?? qii f? Rqi^rt ^*t qnva 

ca qq>R ^ a^*i qwRft ft 3 rg?^ ?r»i I i 










5gf^ ^T sirai^sr.— sr^ '^fJr ii;^ rn^ur & |a^ nf^nr ^ 

I, ^ r f ^ 3r‘?r ?€ ^ insur ^ srarlra fl% mm \ \ 

ftpii fTi^ % iBNn^ir % sts^r ^ fiaH i 

sijft»r:— 1?3! 3r^ ^ fSre^ Ir irI ^ mm- 

¥lt-?l1?0IS[l‘ VR ^ ^ ?R ^ ^ I, 

i^ra sirai 1 1 ^ JT^R ^ fe^fJr ^ giir ^ 1 1 

f€^ sisTRcir w qar 5r*iRT I C€ ?rf <R ^^'tstia'tli 
?fi^ s^ 3r^ q? eri gfT srigr 1 5t|i ^ tqf^ 

§^t qf«ft 1 1 

JTR ft! ^g Ifg % 3?R ^ ^ U ift. g«ir ^g<l 

??R gg ftff IjO ftrg ^ ggtt q?tft I V jft. I, ^ Ifg 
gi’pqRR ftw gifl^w ^ ^fr g^gr | s— 



Bgftr ?ng^g % gqt^’ajr: — mm tqft- srgRqj q^ qjnq-'SEftg- 
^ ^ ^rftr ^ 5«4t % ftrf s qr^ ’T^ gm ^ i^T ^ gstgr ^ ?Tf^R> 
gift ll^ 1, 3rg: S*^ % ^RRra' q? tl^ qisft g^g 54t-54t g;qi 
s^ ft qitqiT ^ g?^, 3rg: ?rftr5iTq ?r ^ i gq grrqgg ^ r ^iw, 
‘q^cq^lqr t qfT H qrtqr ^ '='qfq 3^5 s«ql ^ qrr 1 

sqfg qrr arfgqt^gj':— '=qft gwi^ 1 IftFg’ ^ fsTa^ qswg 
?^gT I qf ggw qj^q^r^ ( Frequency ) qjfwigr 1 1 qft ^ 
3 ?qig^f % qRqqjq! ?Rr^: qfg ^ %r ct qft t grqr-gR ^ mm 
?? ^ qt*ft gjq^ % ^qq qq? ^ qR ^1 g® gqq §qi| 
gfi qi^^ftj q^!3 gqq qiq ^ q;q> ^ g^rqgr dlq ’>qft 

gqrl^ I 
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* # 


5r»iV ilol ^ 5 m I I ?r5r *rf? ^ ^ flel 

*isfl ^ asF^if a> 35jf?fi 

»? f.iqtr ^ar t a^rr ^ffa i^) flat 1 1 faw 
f'aa am^ f^r aar 1 1 

Psfa ( IT ) ^ crqj fggsr ^israr w I a^r 
fasT ( V ) ^ aiwia aiwr f^rr te f^m aar 
^ \ wa a;r aariw:— aial a^r l?n «n5n #, 

^ <=??%% f^ai^q^af? aaTeT ^ 

f a% ^ ^*qa atq?a |}^ oraar I, ^.m wit ^ 5 ^ 1 ? acqar 

^ 5iid^ 1 1 m af? ^ 1 % fjRi^ ^ ^ 1 ^ B? a'lal ® 2 fr^ ^ aa^ jfl 

ftqa f^it a?af 1 1 

?ra: firer 5l aar ft; ^aft aaif^q; ^ aaqa liar | aar aifqa % 

qftarrfreaCT taft ifl acqfa il4t I 
aar as^aa ^ fr va^ jfl tl 
aitft I ??iT a5 ’=aftr a?*n % an 
aarfer tJalt I 

ta^-a^ asr ^a — ^aft, arg 
aai ana ai'=aat af sitg^a a?ar % 
an ^ aar4l >\ I sr^fT W^r^J ^ 
ana-ana a^ ’=aft' % ta % 

naar fti^ I ^ ftf^a' n^at ^ a^ %a ml ?nar aalft; sar m nma 
taPn *41 a*ca*l a^ a?ar 1 1 al^ far ^ few tafe alt few ^ fTcft I ^ 
taa?^rt^iaTallfew*‘aPr%raa«affat «al^ an la w 

qiat ^ an %a.— ai^ft I 'nft ar la aaaan al^ wrr 
isn I Irftar I ftiar ar 1 ai la 4700 altz afir af^ tiar 1 1 ^ 
a^^ I far a;r la arHf flnr 1 1 

arraiRn^ sRfT 

1 . safa w I ? ^ ^ qitlJt ft; aw'l % ^ I I ? 

2* a<a ft.^ aa;R all tl4t f , anait a«a^ arfa*c anaaa I - 
i an falraai aaf I, r«?r a;ftl an ^aft I ana flar 1 1 



n' q n' 



D V 
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# sirfcRPtau srg^ s^fr ^ # 

{% ^) w ?rljt a^tt srr 1 1 %e jc^ft ? ^ ?rijt If 
iTPf (fT, ff, 5,' f ) 5^ «rai| ft ^\ 5f^at 1 1 11:^ «ir 

“?rRs:i ^5l” % 565 (5r) 59% |9^ qt ^q n: 


5 



qfoft q?S 5r*ir ^ 1 1 ^ q| 5 ^ (?) 5sn5 qt ild^ t ^ rjt 

{% 5 ) ^ (?T, 5 , ?, I) q^ 1 1 «ras Sfq i*® (w) q^ ^ =?^ 
qi^ sq^ g<ir (f) wrq q^ sR?fi ^ q|q-cft 1 1 ?rq 55 ft (?, ?) '_q? 

{% ?T, q, f) %t qfft qidt 1 1 m^r (?) f^qlci qf 

(f ) «R sq^ iifqqiT g?rrt q??ft 1 1 

gra: ca^ qf |%s ggrr f% s?^< a?? ?jt> o:? fat %) ' airqar 
t; qiift 53; it qss I 

5rf^«^JT3r 

f^fiirs? cqfq qq ifk qr5% qqqtq ( Acoustical Technology) 
sqfq ? gqqanqq ( Eecording & Eeproduction of 
Sound ):-^5 qqT qiakrq it qiPi-^ gm R3;i5 qq aq qqq 

spaa ?qil5 q itf^ta am %rftit # • 1864 ^ fm, ga qqq % 

^3 ilal q^tatanr aia? qq qqrqr I ‘ '■ ' 

a^ 1877 ^ trqftaa ^ grqar italafa qarqr, q| aqqf^qr ’=qPr 
qraIrWq gga^qiga qaai ar 1 qiq d ga fifqrr ^ q^r q q^?: ^ 
snrfe qa% sq^vir itaqr^aw^^lgrat^q^toTF ^a ^fSr 
q-T qar ^lai I, fa% ^a q qil%a^ qa aira tr^q; q 

it3t-#r qai^ q^ 1 1 gaa ?1%q aar %a gnf^ larl?rit qa aaa ^a w 1 1 
itatuTO (Phonograph);— grq% 55 q^il^PTi^ q^Tf^’ 1 1 
‘a’ q3» ^ar I, ^% q1% ^ ^‘q qa qi srsrq; qa qai aRiarra 1 1 

qf arft ^ ^ ^Hia arq t aar ^ 1 1 qiaqaa q prr ^a*i 
sql^ qqe q.iqrf^ 1 1 giqipia % ^ q?: qig q 5 t gitat gt aqq^ 

% ?i5tt 1 1 it ^r lilar X qs^r 1 1 ‘g’ ?r^ 
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391? g?R (q;q 9 ?rfSR tl^ efit) ?.r o^f^m 



^53 1 1 q:q; eqfSr ^ 9?*T 3;q? f^^rt »if f-, ^af m & 3*Tf t- 7 ^ 
s-^fa a^ ??50 ?> F^sart al I i 

‘ «ra ^ a?a asr % aq'Pr fT/ft ^ R(Jr it 1 ^ 



^a? M % ?i3at? ClJft ^ f R3 ft?aR-^s-^ ^ ^ gait #jft l 
s^Pr «if 5WfR 5<}^?«ir (Interference) q!|5nar 1 1 
«rffr atf r^a r sct 5i#r;— ?«%(Interferenoe) ftsfa^rfea ' 

*([§■ -iftaysiss |:— ’ 

(?) Cl^it <=3(5^ awK^t ?» §^? f^«3i? ^?r^? It I ’ 

. (^) ^ '“^Pr awt ?r jt^k iz:? ^ ft i ^ 

s^a % ^,^ ^ fff^fi’ (Qainokels tube) 

1 1 ^a ^ S^ S«3 (w) (Pr’^r fV'^igaR) w asft 5^ ^ apfl (a/ ^ 

a) ^ ^15 Rqr sficTi 1 1 ai m (a, a) ?njt w«? f^ff (I) <?? Pr«r J 
I W'W??* I, 


iTRf^j?^ ajjft % ttar 1 1 srff: I’RSFnr <?# t 

?rqrfi %5Fs qll a^^Scqfq- qR ^ai 1 1 iTjf ^1 ?t ?«r 

^ cteai siicft t ! fg srqn^c ^q^a il^r (% ^ t-qf^r ^q:g wr^fsr 
^ ^Eeoord) q w I, ^ i^ ^ ?i|Tqq; frar 1 1 fa f^qr 

flf gl % «p=‘4a‘!r ar^ ‘qjrq^r’ ^fqqrnr ^ tqfSr a^af ^ 1 1 

»Bta>'irm % srgsr q>r — ft'KT % q;i?iff 5 ?r^ q:5^?R qr% 

% ?«n?r m qgr^ ql- ;— • 

1. 3 !ci^ qi% ftqiT?! aar^ ar'ar q^r«f ^qit gsriqfr flar 
srr, ?ra- ig% ?ftEr ^a^ia It snt 1 1 

2. sqfJr 5ag?n?it q>^ girq ^ srq^ q^c aa^lt ^ 

?qi% set ai^rt w 5rf^5 ft^ % ^iw g| g^aasf ^f ^^=5^ 

gqi?(t ql i c a=ft ftq^ta areft ^ ^1 afa qlt araal ^=aq; w. ?i?qr 
|t?ft «ft I ?r3: RlfT ^ qd q^ ^ q?^ ciaai sg l i:a^ ata ^ala % 
qBiwr5f5c(t5i5^3apa|t^aitrq5iqa3a'Rstq;qq5R&-qr%aa|f it&^ I 

8. am aa?n^ a^ ^ ^Rar % qr^^q, saafqr^ ^ 
ttat *ft, a ^ ai aqsE ^ a ^aff^ It flat ^ I 5a% aaCt ^ ataai tft 
aaia a|t qfdt «ft I 

aia^lta ( Gramophone ):--sca !%«! ^a ^ Pra;^ ^efiJr ata 
!%€) agqs % s^aial I at agq^ ^ aror |t^ 1 1 ^ ^ 

«aPr ^ f^lraai q?: Prm Hdt 1 1 ft^tr ^ r aPa agqe 4 sal jt^r % 
g?qa ana at ai aig # 35 ^ q?R ?! a|if g?jsr as^r alt^ 
kaia aa^ar |t*ft 1 a|t mat^a asT f^5SFa 1 1 fa% afgeR aiat'lta-^: — 

(1) a^qa aa^ aiarr ?gqa, 

(2) gjr k-aPr % ^ ^snqt itasR Itar 'aifia 1 

arigPraf afatfta ^ k-nPr ir grPilrf^a f%ar 

ariai | 1 ^Itf^a as^t^ aaq aaara! ^t garar arar | aar aa q? 
?gqs ^ aatPta gt I agqa^am^^a l^arqai»=aPr afqar ^lar 
I Pra% asRar ^ aa^ H laraR afear aas ^dt I Piaa>t ai^it qa> 
giq qf Ital 1 1 

mk aart % q# ^'nla ala % TRaa; q^ aaiai 
arar | f^ ^a q^: ^la^ % 'Ijr ( Graphite ) ^ a? ant ^ 



«. 

^ 'R 5^^qr S’ ecru fiTRf iRr I qf 'fr' ,Tt wi ?rFf^ sifi 
iCIcfr I, 5|^ ^ 5rq^ ^ ^ ^ §t fT 



3^5rF ^ cfiift q? «qSK qfe ^ srrir »^®3i 1 1 % im 

ft? q^ q:^ »rf§[ qtsr^ { Fly-Vheel ) ‘q’ cjjit ^lerr | ft«% ^wn 
ftsfeq: ^flqft ^ “qriqr 1 1 sqft S35cqrqq q!t ftiqr «? cfijrar ^qnqiR 
5fjf (Horn) ‘f ’ ift 0?Fr ^c^r | f |r % q..^ ft? q? ^^(t =f^f ft 
q? f€ f?V^ sqft Wf % g?sr gpiRT sjfti 1 1' >'' 

sqft Iraw m ftsu^r :— ft® qfg ^,sqft ?q ftfl^ qqpir 1 3& 
0 ^ % 5 ? %qre w I j % «qPra q^ i? 

5qft ^T qffqq q^rar 1 1 •!& qi «qft ^ ^ 

t, inr % ^qFj w inf il^ qq| ^ sqqar q??f| ^Rf} 1 1 .ir % # 

S«§r s 65 q^ qnft srasRifT q^ q| I, ^ wi »<) ^ -qj*qq 

cPicft t 1 qia'q: ^Rqrw % qiq emt si ^ stiF q^ ^ 

fTq;r fid) 1 1 fttFi qi d)q ^ S5nqi7 qd) ^r jtW ^ qq-qq) ltd) 
1 1 qq Mwi ^ wqRf t sqt^ t, 3^^ st % qqjq ?t 

rus qg^ ?(3T d) iqd) 'qqf) qid) 1 1 ?? % 5R fd) fi^-% q| ?qii 

ft^ ^ ^il qi nqftR d)? sft? wnm qfd) qrd) 1 1 -sqft aid) ^ 
fPST Scqsr fpR ^ §1 ajs^aa' ^ ® ^ d)^r |id) 1 1 sra: ®a% 
ftqrPT ^ qJ) q|iit sqft ^ ^ ltd) 1 1 la qqsR 

, . «qft ga'q^qiqq SFT ftSRT :— STUftWi fia»I^ ^ «qpr ^ 

g^qft'Sl % ^*0=1 q’c nlsr dtqj qrqltsl 5RT iqq 
!n#W*iit^K^W (Gioove) 
ataK-flU^wsl^iS f ?nrii^Wra iS%aw«^2 

=11 W 



J. ■■ ■ -- -■ 

?ifrr|«q[T sfactR 

N9 

^Nr, i?^;rrfs ifirrf?) ^ Tj5rr%?T *rr 

^ ?r I, ^ qqrqf ( qrnrsr ^ g^ ^jrrfe ) qft ?r<T!flr 
sfk !rrf1w 1 1 w q> r srrq q|5r q^ & ^rWY qrr «m f^rr !• 
600 qq p fq%sq qm ?«n?r qq «feq ^ qgr cnrnrr qi f% t^pqq t?qj 
^ qqnf 1 3ft t’^rq i[cqrfe ?r qqt qr |g<t q^?ft qft wr^fcra qjqgr 
1 1 qqpT % 5qr qft 3?^% fqaq (Blcotrioity) q>|r i qf qrsq ^ 
wrqr % qrsq ^jfiq (Electron) & Rrqr *nrr i ^^iqetq ?! ?rq | q^qq i 
iq snnq ?r qqrfqq qqgsft qftfqir^ffqq (Electrified) qjfi snqrli 
qq?% % q?q?r fqwq qit qqqj- qr|?r 1 1 

ftRr.q % ^ sr^ qf qqlq gm f^qrqr srr q^qr | fqr qrlw- 
fBsq ( Charged ) qq^ qqrfqf^ ( TJncnarged ) qqg qft qqqt qtq 
^q^ft 1 1 (1) er q qpp qrq # ijq vftFqi?, wqqit ^qq ?t qqf 
qft qfrqqr qjqrr qtFqSr iqqipr qkqqq^ sjf ^ tqqqqrq 
I? qqq qft ^ % qiq qriq, qrq ^#5t Fq qt^ Jr ferq fhrr 1 1 
(2) qq q^qr^ff # qjf qit f^qt ^ ^rq If ^qf ^ qqqq qqr 
f qqt ^ ^ ^ Fq^qt ^ qrq ^ ^qf ^ qq# |t ^ % qiq 

qr^, qTT ^5r F^ ^qt ^ f^rq i>qr i (3) qqff ^ ^ ’oift ft qqq 
^'t ^ % qrq Fq?^ ^ qqq ^ ^q?t || ij^qricr # ^ qi^ Jr ^ 
^'t Jr fqqrq itqr 1 1 iqqr qqr qrw | ? 

1. qt qqq ^ ^q Jt qq^ |l Sift qqM ^qrq ^Tr Fqqq «Tt 
?qfqq ^fff Jr |srq |qr \ 

2. qqq ^ ^qq % qq^ |f qqr qq» qqtqns ^ fe^ft ^t 
^ Jf Fqrftq ^qqrq ^ Iqq^q qt, w; ^qf Jf qrqqqj- pr i 

iqJr qrr qf fqqqr ^ qqq^ ^ ftat 1 1 »?q> q^ sft qrtq 

^'t ^ qt ^qq ^ ^qf ^ qq qqra' itqt | ?fk pfT qf qt i?qrqii<r ^ 
Fq55ft qfr ^rq Jr ^q?% q^ q?qq ft^ 1 1 
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Jife ^ isr Jt?r I jtF? 'air qf^ srr^ ? 5ft ^ 
spTR 557 ^ =?raqr 'fi?r»rr, qr^g[ fft^F ^ 5«rmf 'ti iq>|r it 1 
F^ Jt ?r w 5r q;q> %?r I, Iff 755 ?ri%ff 5 ft ^iff 'n: 

^T I ifftFffi? fft#^ Fffff F^5r fftsT ^ »rqn^ 1 1 


f^,5T ffwqj (Eleoferophoru8)--iff q^r % fffqr ffnr Iff sraK 



|— q^T F?*t qSr Fqq % ffprr (^) 
ffq^ap q (q) qtffRin: ffrg qlt 

% qq it itcTT I I ^ 

ff qr T§ciT 1 1 ^ . ^'t 

|t ffqt^q* ’tT qsi 

1 1 fffi ffqq^t *t ^ ^ ffrf 

ffif ffqt q|fft I, Fffff^ qq 


5 'qt ffift q| 5 ft 1 1 qiffqr ^ (q) qff Iff qtff qjt ^ qn 
qrar I, qjqqr <%? (q) qft 5ft^ ^ ^iq & ^fft qsqr 1 1 

(qr) ^rqTffqs qa^t (Cake)— (ff) ffl F^fft wqrffqf q?iq(*qt 
qq tq r fe ; fftff, qqq ) 5 Ft q;ft qtff q^fft it 5 ft |— iffq^T ®qw ffir^q* 
qft '%a (q) ?r «rfq«P ft 5 rT 1 1 ffrq ft 3 ?rft fffff it^ t 

ff'qrpi # «%a (q) qft f5^ stir, iff ff?^ qi iff ^ I 
fft %qff qtt ^ fq^^ qi ^ I > 


(q) ffiffff fffffft (ff) qr ffiqri ( Sole );-q? qt| ^ q 
q^ffiffti qff^ |— lit ^ flPTtt ff5r| qi ffqtffff q2^ ^ 

ffit 1 1 

q;ii fqFq-— qqtq ffiffiqj % ffit fftqf ^ qfft-ffTFff 

Ift qr (Ovon) ^ ^fft t — gq qqrqff qait fft 5ri| % 'Rffi^q 

qr q>i % iqq^ |, Fqii ffqrgff fft iff qqrffff qait %3?n iff ffi ffst^ff 
^<% 3 :fftffqrqi%feit|iqif^ |i ffff fffffiff ^ 
qrt 3 JTI ffsr Ir^ qi ffqffiqr qi^FEStr i^r jRftq itar | r 


Iff qq qiFqg qritff ffr fft ffiq ffsiqr ffr ffffrrr 1 1 ff'qriff ^ 
Ffii % fffft qffii ffi^ fffqr ffT fffffft 1 1 Iff Rffii Iff ffqffiqr ^ ffqr5rri 
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r?«R « 


s>fJi? «"^ tftwf » ijTOt 

*l8n! 9>w (Bleotrieal Density)-^ Wt w «raw 
Al^fttwTTQw^ I a>^|-i,ft, TO? ^ I, inrt, 

5«r{ *? -R Irotr jiar I asjTO TO? tiTOT 1 1 

^ ^ ?firFr JTTsrr ^ 3m |l?fr | m Jif 

STfiR ^ ittfr I I 

^ ^ eWt if ^ ’gjg' m ^ 

pR ^ q[9r ?[35fqi % qro % 3n?ft, 

'rfejiT ‘Ssr ^ ^ ^ ^ qfVfJir 

3cpft ^ «p5r I ' ' 

■» ' 

fif55 i^T ?>Tt ^ 3T*r ?r I at 

Tf^qr ait i 



( intar asaft .lai qr it^r t ) 

?3% Fa® f m Far taa tqH arf? ^ Faa^ sraar aft Faai;a am 
ff a»Tr aaia am ^ am ft i 

aws an — aras arr fe^rar ar Far wr^ Faral araar aft 

amt aai "re it a^ar 1 1 laait Fa? ar^^ % aa^ Fa^a jpita 
Faar m — 


V qar atarm mar | aft ararft % ?a«r 'a' tc < 0 fr 1 1 

V 5ft^ V <at?t a^%^3nr 
|i iaaa:«itsrm^ % a^tf, 
it ^ mar at^ '^F ^tar # 3 % 1 1 

m V a^ ?n^ Faar sfh: 
sja 'TC ^ ?taf arefattr aiar ^ i 
snitiraraa^rsRr ftarlFarar^ ‘ar’ wta V^smt ^ 

ijarl i 
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# fiFW # 

sjTcfi' I I aft q^qf’ TOtra" % | ^ ^ | ^ 

%i fg^cT ^I'Bt ?iw ^ it ^iciY I, i?r^ ^ifaR^sr 

afjftiT 'PC ^ >r^, jf^n^t ITT <K qfst 1 1 fgarcft qft ^ 

JTT ?ft q-f qfg wp & iTfjf it arrcft I JTT gs 3lT?f)' 1 1 qJTOff 
aft^it % gjqjR ( Thunder Storm ) % h^tit tt? % ^T^r 

’Tgaift q?r ^iw aiTfr ^r ^r^l^rr 1 1 anfr?^ qq ^ fq^raia’ 
it qf qt ^cTT I HT| qjft sfk fsRT SRJR ilclt |, ?nft 5fqr 
t^Tiffraw stqr q?rr fiit anir a% 1 1 ges q^r | fe 
it^ it fq^sffT % qrr’Off t^qr ?jt ?rf Nr it anoT | sft^ qf 5r<prr qfi^ 
^vn g?? qiT tar 1 1 rrift gf q?|iqcr | fqr qf? fqj?ft ft fqqaft ^ ^q; 
^ 5ft eft qiHE eTT Fq? qf itei ^ q^T w I qiftf% qf? fqrqt q^ 
itar I at q| OT?t qqqr ^ % tp it qr qrar 1 1 

lit qrrw i sit-sit iqnat, itarit qft fq^arara iaaa ^ fax? 
fq^ arqrrfqj araiet 1 1 '?q> qrg it 5rpqt w it itat | Fqa% 3 ?k 

fq^fr % srrqjR % qrrS: ar^t 1 1 qf qir^: qga it jit^ it^ I aqr 
^qnsr i 3?R fqqr^ 1 1 fa aR ar ^ qft itai ^ arrar | ik 
q^ sqiq ^ arrar | Fqr ita (Kinks) a it i w ar^ qft ^ qa aaqi 
F|5aT fft% arita % agft a?t qT|qt cltH- % it? Fqqr anar 1 1 

aia ?tt it in^aaa arqa ?a fqa^a arfqr ^ q^ta inar |, at la 
q^ Fqq<ta srqnr qft faa a aapa it qR% qqrfqa it aiat 1 1 la aif qa 
sq^t f^r laqrar ik % an w q>rat arar i Nr^a fa aair itar 1 1 
?a Fa.aqsj % qn^iaj aa faqj% ara % aRt a^ fqa;,a-qT5 aa% aa 
arat 1 1 qf arg st? qrgqaaa i qfa qR araaff qa % qft aaa: 
aai<a qR ^at 1 1 ?a aqa^ atat araat a atiaa % faaaifaa qft qnr 
qR ^al I aa qx: fqqr^arara ait itar i ait qa^rif | fqr sit-sit 
farx:at, itar^ aar TaaFait ?rrFq q^ faqr^arara i aaa % Fai? Faa^a- 
qr^qr qrr aqata fqrar'arar 1 1 





166 4 f?sr^ # 

3ri%^ Fwr 3ir g-^err 1 1 ig% Fgij g?n|? ^ ?r?r5T^ qt 

^ ^fTT, sft?T sqr ^kr sfl^ fq;^ q^c qlqr i 

■feisfif (Lightning):— 5R' fqq^'^g gifq^')' i\ qsRtqr 

I eft ^ ?i=q ^ Jr gfnq wg- gqfrr |, farergr fqr qT5«ft 

% q'i^’ fqqqTfg^ itqr ^ggr ^ ?5r |nn i srq qf gqR gkr 

^ srfqqr q|^ srrar ]|, g) ?>ft qr?5ft % q)q ^qr % gar ^ fq^rqq 
^ ^rar 1 1 ig fiprr ^ srqrRr qf^ qg: qiqgt % qtq i%q qra'l’ 

I q ??T% qf qf rf ? qfqs?f^ % q^rw ^ q? frrf ^r 1 1 qrqt-qnfl- 

qriqg qfl’ q^ Fqqrsqqf qrqg % ^q fk%^ srkqr qq qt 

Fqqgl' qft qqqr q qsqr scq^q ft qnfV 1 1 qq qiit gr^feq qjqg, ?sqJ 
- ^ Fqqrq qfqqr qt qq% si^r s^qr ^ qrJr q'gqg ^ qq f^’&q 
Fqqr^q qqqrfer §> sriql |— 5g SRn^ qrq> % qT^ fqqqrfq^ q® qrqr 1 1 
?q fqqqpq^ # qrqr qn'qt srFqqi qk" q’t Fqsr^q Fqqqq it qrqr 
I — ^rqq ^ JrqR q^rqq qq> t^qr q^ Fqqqift ^ itqt |, 3i% qc^iq 
qrq it q?q?r|q ^ wrqiq qrq't |, fq wk q^t f^,q fqqqq qq 1^ 
Fqqqrqr qqr | — rqqqr’(t ^ qrq qfqqr ik qiJt itq qiq % fqi % qr|q 
qr^crq' qsqt I — f^r qrr qqrR^ qq^ q qf^q | — qft qrqq 

?t q^ qq qrrw 1 1 

frqRit % snciq;— -fRq: Fqqq't qft qqqr qft gqq ^^ri qrq^r % 
Fqiqt ^ qpT ^ Fq^ qrq, qnf ^ gqqqiiqrq fqr-qqq ^-^■ft-qnff 
^ FqqrFqq it sTRft 1 1 ^qqit "qFfq" Fqqrqft ( Sfcreat lightning ) 
qr^ I n?qr qqrrq qjt f^qrqrq ^ qqqr q^i qq 

qqr itcTT I, qJr Fq^qrqnr ( Eookot lightning ) qr|& t iqqr 
qlq^ qqjr^ qt Fq^qrqrq ihft |, Fqq% qqqr sqq ^ qq irqjRrqiq qk- 
% W ^ qq q^ q;^ sriqr I qt^ Fq^-*^ qft qc? 5q% qi^t qk aqqq 'Sq 
qrqr 1 11% "qtFqq-Fqq^qrqrq’’ (Ball-lightninig) q:|% 1 1 fH^rqiq 
% qqiiqq q>T qrq qq ^ ^q itqr | qt 'qqtq;’ qt qt qrqiq qqr 
ri4 ksT ii% q^ fqs qqq ^ "q^iq” ^'t qrqrq ^ ^ 1 1 

fqsrq-qTiq! ( Lightning-Oonduotors )--^r qqrqrqr 

^ I ^ qftf ^ w%Fnsq qrqq ^q qq sit ^iqr I ^ ^ 

5 tqr-^ m qrqt 2 «qt qq ^t ^ ^ qft Fq^q q?pq ^ 



* 5r«rT * 
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, ( Capacity ). — ^ (sr) ^ sn^^r ^ 

^«rr 1 1 ^ ?r»rr5T ^ff)' ^ ^ !rr<T?r ^ ?r 

fsra cT ^r srar? |>»rr, qf^ & fqj«r> t^q? f?*rr at 

Fa?r^a m srt? fa 3n% arat f?§; Ir gaft atg ^ atf 

aStar i 

■'» 

5a% fas ftar | Far ar^ a?ar t aa: Faaa arila aa aargar^ft 
1 1 aFf Q qrtegW ( Goloumb ) ^r V ^ ( Volt ) Faaa 

itarl eft: 

Qa V, 
sraar Q=G V. 

- «^=0 ^ c 4 

I 

G F5«Rtar |--f% aai^aa ^ 1 1 ia?t faal ^ ( Farad ) 
^ I, afe 1 ^ 1 ^ Faaa asar | at aar^a fail 

^ar I af fatf ^ a^aiat 1 1 afa araa ar aai^aa faaraar 
^ at aa aa ai^ ^ar arFf it, ai^ ^ Faaa asar |, aaat ara 

itar arF^, ai%a aar f^aa % agara at aartaa ^ i 

ga ataiaiT araa at aai^aa aa% ?ra*sena % aaraa ftai 1 1 
ga a t fa Fs s a araa % aia a^ gaar aaifafsaa araa ar aarlaa 
as aiar | aar fa sarr ^ araaf aft fafa ar aaitaa C Con- 
denser ) a^ I, — 

'a' afafea araa | ati: ‘a’ aarfafea araa i a ar aaieaa 
ar^ 1 1 at 'a’ at vftaft aa| ac ^aiRaa 
sn^ am arar I, aar ar^t aaf 'nc 
aaieaa a ai atajreaa ai^a 'a' ^ + faaa 
^t aa a^ 1 1 a at aifit aa| ^ 

% ala ^ I a ar ar^ aar aiar 1 1 




?TK!n?i 

f^5r m 

jTf? inffl" ^ srtT- JTT? ^ ¥«rR tt 
^ t fRT gRf?r ^ ?nrr# {ft qTfit TOirsr % 

^ 5r^ I 



' F^ Jr qiJft (sr) ?r (?) ^ «ft'j ?|?r 1 1 

qfe ?rfsRF sn^ ?f% ’ftt (^) ^ w ?n^ mJr jjt§r-(?) ^ sft^r 
*?r? ?ft f?^? ^ !r?rg (^) ^ (g") sftc it?r i 

?w Jif |3iT ar^ It «n^ ^ft sftr 

aarfi? it^ 1 1 

err f5*rf? ^ J^rrlt ?|snwit?r|fiF 
f??r,? ^i 5t?Tf fW ?fk ?r r«prr ^ ft?r F??^ 
^ 1 1 F?^s ^ Fm i ?!■% F?a? ^'t ate 
sraifirr itrft 1 1 a? i? ^ I V enr 
1^ ‘^’tr^'ar I ?> ?? f?cr: tt *0? fw 

wrJrai F^ l^?r ^ ^ ^ ?ia?n??aa ft 
im a? 'a* sfk V ftraarnnaaft ft arar i ^ F?f|ift % F?a? 
^ 3 it a^ ft?T I ^ F?a? ( Potential difference ) a|?nF 
1 1 ^ spr ^ ft efer I, ai| f^r a^ err ^ ? 

!RR « Wfe W *»! I ' 



ah: arr% 
?!% ^ ate 



^=rRr ( Electrical Currents ) 

5r?.5rr^qr «nt?r ^ 5^r5r^ ?rf^ f'^rsRF «ra% 
?rR gRT 3r>3t I eft ft^cT 3rftr^ ^rr^isr ^ w *n%^ 

prer^ ^ ?fk ^nreft | 5r«rfg 3 ;% F^vr ^ fft% ^ 5ft55 

^T" 1 1 f^er sr^if g? ef^ fkr | ^ ^Rrqft ^ fen? 

^’cr^R ^ srreTT, f^^er % w sr^ ?> f^ar^cr «rRr 1 1 prvf^ ^ 
^ sr^ ^sr | fifff% ^ sftt 5r»m Jf pirr^ % ^^f>F€^t ^r F^v^ 
?rJTR arrar 1 1 q7?gxrf^ 5r5rjr-ar5R^HrpT5r?f%^^fwfl5r5T?Rni 
^ #7 ?r% eft ^ ^ STRT fr g%>ft I qJT STI^ 5T 5rFsRI It 

sfh: ^5 Rt ^ Fgar^er srtTT ^prar 1 1 ^ sr^i^ ^ ?n^ ?r 
tr gnr ^ #c =^?nTr ^ ^|5n^ 1 

^ f^,er ffft ( ^>57 er*rr M ) Jf siwtFp ftat | eft 

*PT ?n%sar % wri ^ ^7? F^ ^ ^»rft 1 1 


^t5^^ w fti5753:~??r F^rsi^er % qprr ^ F^fT^r Fw-«tig 
*t I eft ^ 'T^ f^treter ?71%5r ^757 ^ ^7ef7 | I ?# ^ 

P5 ?r=5T sfit it57 I [ 


^“t^at^r ^t53T *t 5^7 ^7 5^*re77 ^eRTT^ ^ FrPt eri% 

^ ^ ^ F^TT^ 51?^^ ft f^^ef a#r S7T7 FsT^JT! ’7J77, 



p-p ‘J|t ^ afk 37^ ^ ^ F^ ?7?e7^ 

?|e7 ^ p77 *77, f^F^^t ^9^ ^ 'TFpt 5ft I p 
gi% ^ qft *7^ ^rn737 ^ eTf , ^57% 357?: 3?^ 

Tft Rr p gft ^1 357 efit ^ «7ft, f 77 S^5>7^ 
^ qlpt 5^ I 

573 37eft efl^ 5ft T^t 5it-5ft% -375ft 37# # 
3|t f7 #f 7 3*77 eft ^33 57533 571357 57137 337 3# 53 
3377357 375: 3# 577 3i(37e357 3737 337 I 


w ?f w V qnr. I g> 0 3rr?rr t sfit ?Wf^ 

1 1 ■ 

' ‘ ?nTi^?r ^ ^ (ti) 1 1 

sr? wr^it ^ % ?r? g^rfl’ ^ | at 

5r>f^ ipt ^ ^ar 5 pt % ^ 1 1 

'qfe ?ni#jrjr <r»i?^ -Gj[ | a«ii gat ^ C^ at f?T 
aail^ 0 fJHsf ^ ^ ferr 

1=1 +1 

r-Mi. 

C^-fG,- 

araa>aaTw^^'n[ar^aT?TaTaT|at%aaiaRRit^aT&t i 

afe Gi ^r Oa aaitaa | at fa aai^aa C=OiH-Oa itar i 
arasr epT aaitaa fa»T #r wiat 'R faaT wt |.— r 

1. chroa I 2 srraR i S. fat aia*^ ^ i 
aait^nr ^ srtr tr # 1 1 tfeift % ^ aaaa aaita^ it 1 1 

insjTOFt sRH 

1. faaa wr I ak la^ wt | ? 

2. aaitaa <rftam ^tM' i 

3. aarta^ wr faBiar f ? 

4. aaitas? ?t ?pa aar aaraaa'^ Jr ^Jr arf% I ^ 

5. <s5i:? aar I ’ sail w at aftaiar a'tfat j 

■ 
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5T3IT 

1. ?6risft*r fijaiT (Local action): — ?rr«rrJX[r?r: ^ 

!i|'V !T«T 'Ri^ 5ft^r, ?fl?rr icJrrfe ^ t, srt 

?i^rs*r1f ?raf«R?rr srr^ t 

^ 51^ ^ isft^ % ^srrg- ?r fw ^ ^ 

(Cell) ^ sTRfl' |, ^ mg sfk«^ ¥1 WR f^,5r 

m^T ?T SRI? it^ 5nRrT |, ^ ^ ^ | i 

fsRTJfl ?rrsR> srgfs iNY g^rrfl; ^ (Cell) 

mr arw^ft i ^ ?8rnft!r ka;,^ mmsit ^ ^ ^rt ?r 
^ ?rfimrr ^ i w ^ ?mHk 

^|t 

(Polarisation) t—rnmrw ^ Sf m^r 

srmFifr ir iRftmr mcesr srkl 1 1 
k^cT «rRT ^ ^ ^ it 3n?ft I, ^vft-^uft mrr ^ 

5RT| ?ft w wTcTT 1 1 sr^R fTfftmr % SHTT ^ B^^knir (Pola- 
risation) ^ 1 1 

w? 3 ^ |si% % fmsr kkm ^nr ?f ^ m ^r^Tr I :- 

!• ^ 5!T*nT % ^ ^ sjf ^ ?t ^ km srk i 

m: JTf kfsr ^t^ 5Tit I 

2. g^qvT ft ^ snmft^^ (Oxidising Agent) gRT 

sr^r ^ qkgkg km i g?r srtr % !!R#mr qm«f |: — 

{^) 'ftikimr gRspks 
(^) srRfa^ 

(»r) 

k?r,?r kkr (Electro chemical means) — ’ctk 

*t ^ ^5r !M»r-?ram' F^ mt 1 1 sig- fRftmr mrnr (Ion) ^ ^ 
^ I at V[^ mmJTk^ Fsptt % mst mg ^ ^hiw^ mmi (Ion) 
5nk I ^ F^ (Cell) ¥t miijmp ^ ihft | i ?mm ^ 
FqqjRRft I ^ mTT?»Rr ^ R mf frit miraTf i - : , 

ffk?i5r mr?R ( Cell ) — ^ Jf mm “git |l «!# ^ ^ 

*rmp % ^ ^sTR' ^ ^it I i ^ % kt R 'ftf^ ^ Fm? ^ 
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<«= cT snrr # 


^F>?>3rr^| I 3f^<T5r%?rR 
^ 1 1 ??r smr f^^cT ?«nrq?r it ^ 1 1 

5rT% ^ ^ w r^ 3rr«r^ q;n^^ 1^ 

^T ^ ^ ^E^ITTcR^ I ^ 3n^, 50% ^ ^ I- 31?^ 

c?ts ^ ?ftT srfrficr itfrr 1 1 Sts^ii (Cell; ^ 

% ^tpZr srSTTf PtR' ST^T^ If Q’T^IPfT 5 {t ?fSRn I • 



sia^:--irsR? % &5rrf ^ l^TT ai^j^ qt ^ *n^ sAt ^ 
^ % ^TOsr gcT^ it I } oRf^ qf|- ^ qr, ^ ^ 1^ 

‘R ^W-^ff^'fr it srrp- 1 gjj^ firjjq- ^ ^ ^ 

1 1 5^ SRR ^ ^ ?ifl; srt^ qft ^ fq?rq^ 
ft 511^ 1 1 ^ gqr ^ ^ cTR I" JTft jfteft 5Rr qM qq- flpiTsr 
SRI?: 'fai^ r( Eleofoomotive force E,M, F. ) ^isrrar 

I I JTf f^J[ ^qr ^ BJTRlfppp ^qrjf ^155 1 , 

^ snf^ wr5ft mt ^ qft srr^ft 5iq?t ^ i5 It 
% ^ t ^ ^ 3j% qrqft ^ Sis' ^ qcT ^T qjt 
^ ^ «fh: ^ 5r’r^ 1 1 F^ hr ?irt qw ft^ qit %6 ct mxm 1 1 
F^w^r ?RR % F^ 3ni% % sft^ rr ( Ion ) ^ if “qlr sfRt 

I ?rk it ftqr 1 1 TRrraFfRr.fwr froflrF^ |;— 


, -, -j- 4 . 

Zn -|- HaSO^sssZnSO^ + 3H 

m: ^ STHR ( Ion ) srar ^ jr^ qrra^r ( Ion ) % 

13% % 3fqp5r itit I fr?it33 % (Con) vmr ?n% 31 % ^ ^ »[% 
% ^ I'l fiRT ’sra% 1 1 5ra-,g!T. jsr»rnT 3»icrr 1 5 ft 3 ?% 
e%|f^ ^ (Ion) «ft3 % 3n%| 1 w am 3RI S5r?rr ^er 

I ^ flWT ^ 1 1 


r Fq3^3 ^ sraTf 33 sn^ % ar(!r # 3R% 

fq?rj3 SI3I| 3Tf^ 31% It 3^3 ^ ^ ^ 11^,3^32^ 

(Oell)'^ ^ 3 T 3Rlt Ir fl% # 3(3 qft 3itr im I 
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* srtr # 


pT«RiJ^r 1 1 ^ ?RTc«Rr ftfft I ?fi? ^ ^ ^ I 

^ ^ ^ ?nftP»*PT fehrris % inftsnr |, Jif ^snni 
?r ^cR I ^ ^qrftsr ^ Pt^ qiffir ^ t 

ikr 1 1^ ?rrsRJ ?r^ ^ Jr % ^q>?r wTf^ 
ir?0qq- ?rfqqf qqdT 1 1 

^Tf qaq; (Dry cell).— ^ ^qrcTRfT q^qrt q>r ^ ^ 1 1 

iqJr srqiR q>T qfT ^ i ?qq?r ?fr ^ x:^i srr 
qfq^T I sfh qr^ ^ % arm ^^rgr 1 1. 

srRrfirqr (Primary) 5ik sR^r ^ qfT 3F5 r | si«rfiR> 
^ ^ qpf q?Tsf ^i^mrPrqr Fott & sztit ^ | ^ ^r%5gfr % 5355! ^ 

^ Fq^q SRT| qR^ Ir gq: Fswrjt^ fT sn^ | i 




(«iz^ am g ?mpn5!R ^f 

«!q Fqfq ir Mira qsqff qi) qit ^ % l^r sraiT 

X^ %qi5[qq?5nT^|f% 
qf^ qqq> ^ qnr Ppra 
qi^ ijqi fqiir qsqr 
^ q5r wFqqr Mw q^fT 



?r sfTf I, qjqj ^ ^ qsqj qft srf^ qT5fr ^ 
q^ ^ ?r srtr Praql qa^ fr sfr? ^ sTraTr 1 1 asqa Jr 
qaq> ^ ?rFqq> Fqqq qr^T T^.wii qf | ?ik ^ ?r qfq Prqq 
qr^ c§Rp Tj^ Fqwit qf 1 1 

qf ?qF5rq[ Fqjqr mar | ?if^ Ma; qr^fT Fq^^q qnr ^ 
srrqqqqiqT tjqi qaq« ^ 
qfr iT^ 1 iq qqjR qaqir 
q?r ^qT% Ir qife qs qM 
I, qqs qtqr qfr qrF^ qsilr 
% fqq qiq q qqni qiF^lr, 
qnr fk: qq> qaqr qfT 
qq Fqqq qqf 1‘6 ^?a | ^ 

qqr qra qaqr qqil’ qq | qT fq Mr qq wsx: 1-6+ 6 =6*6 qT^a i 
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■rfk ^ ^ I I 5r5 ^ ^ ^ % g% qsp tsnw (Porous) 



I I 

Jit W 5 fsr *!■ ^r 1 1 
uit iv^m 

fT^RT 1 1 


IPwfT (Cell) Ent ^ ci^iT sif^RT 

fjniTsr ^ 5!5 !rk 3 R% ^ ^ « 5 ? | i = 1 ?% % * 1 ^ 

(Ton) ?r>5r 5r ftrPT ar# |, FsRRt ^ qR ?Ti%5r ?ir sncir t, srm 
¥^7 ^rJiTc*T!jr I I sf) 51^ sfk ^ f^^ir 

f^TEft’ I, ttT*R 9ER Ir 5f)§r ?r ?rJi>r ^ ukr I 

?i«rr wfT % !ET 5 r g?rf^ 1 1 


2H+Cu SOi^Ho SOi+Cu 


utt % sum (Ion) Eif^^'V's^'R srarftsTi^tsfkFjR ?i*ht 
«n^ EJit % UEfST ^ ^ §, 3¥r U5r urr fua er UT§a ua (E-ai.r.) I'l 


1 1 

^Vsriataauf (Laolenohi 
oell):— 55 
^ utua f)# I uar 5 u^f 
snftFsm urr ^ 

TRT i)?rr 1 1 ^ 

■ gr?% # gju tta'V |'i uetu '% 
ifgpPT ftf)" ^ ^ 

Uil^ ^ ^ l» ^ 
% ^rrd 4 u 5 fl'jr- 5 T?" 

^ 'PT 



^RfaT^l ^ (Ijaolanchi Cell) 



* sr^ ^ 


177 


fespa:— im'k qR «ircr sra 

?i»i?r ^?r ^ ^ *TH ffrqn5i% % feir 1 1 ^rf? 

ipj ^r ^ f5i AB |, ^ G 
srafF^ ^ ^ I, ^ffs'ojrre' 
r iTo *fl-o 1 1 ?rsr irF^r 

% %W «R ^ STR 5ft G 
^ SRI «PTnir prr ?5r F §t«m 

1 . WRT ^ 5 rfiB ^ «*Jl^sidt 

F«<.G, 

2 . gR ^ qftfe qg gg r ^q i at itgr : 

F <<• AB 
qi F c< 2»r. 

3. |ti % ?rar*simr % qrr Hjggg gqiiqrat ^f : 



«=,. -Cl ,2wr G. 2w 0 

ira: F o< — - — ^= 

j 2 » j. 

qfq frT % n ^qqR ^ ^ i 



F 


2><oii. 



r 


F=K 


2 !'on. 


K Rp!Ri+ 1 1 


tncfl qq |f ffq^q 5? 'R q^ itar 1 1 

F=H tan 


qgr F = K— -.^-^ K fq?rg ^t q^ fjpf^ qRgr | 
• r. 

qit |q ^ 1 qi^, qq E =1 


=H to e. 

r, 

2jrn. o.=r H tan g. 

G =lS.Htan ff. 
2«_n 



cftsfra? wm 

^ g?r 1 1 !ik55ir ?f 1819 |o t 

«i| 3r^ qftrir 3R % •TO, rsraiif f^er ir^rf t ^ittrqr 

gf 5IR ^ ^ I, ' qflr mn 

^ ferr w?# 55 % ^*1% ^ feiTT ^ 5?5r 

srMt 1 1 Tiftfe? f^TR ^r ^ 3f»r Fsra^ firer^cr 

STRT % IR#? SWT^ fT ^ gfer | 

^ii^rrai 1 1 



qvfi^ m f^^— 

srKT % STR^ % ^TOff lRr#T 
^ ?r«RT fjpw 5«r srm km m:- 


Pp ^ ?r«Rr 55 ^rPTR ¥!• gf ^ 
sft^ fq^rflr anc ^ ^ ferr ^ 5# qrratR^ 

ST? aa% ?rf fR ^ l*r srr^ i" t?? 
a^nra" f^re% ^n? 

jfter ait 5T arc OTT ^fat, ?ra' f«5^^ 
fci?r aa a# 'R arer ^Fat, aR t Faa^a 
jRit ^1^ aasR t a# ’aa^ait t ^ 
m f^Ri F^R tiaRf t SR snai 1 1 t aa 
tara 1 1 aR t ^ aaat t ?a 



aa taiaf ^ Faar ^ aaa ai^ 1 1 


STRI ^ IR^ ^ * 
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* «rra % sr«nw # 

^ 37R Ir Tf % 5n=^ 1 1 ?rR % ^ 

% §r^ ?lf g^T gr^ 5ft? fl[^ snt 1 1 srgrf % 5 ! 

Iftrat 1 1 ^ gpT 5rrgr 1 1 ^ 1 ? 5R>r fw ’wr 1 r ^ ^ ^ 
^ghdi % »nT f^JTT sricIT I I 

?Rr: ?rRr C= ^ ■— - tan g 

2n n 

srra' |t w n ^ # ?gjiT |, r ^ ?T 5 ' 5JTO 1 1 H 
fir^rr itm |, ?rgs «n^ ^ q*qtqfT 1 1 

— : Wtmm 5l5iT :— 

1. ^Rf % ?JiR f?^5rr^ % srj{t»ff ^ g^jjffr ^Rt ? 

2. qjjftjR ¥T %SRI WT I ? 

3. Jf gRT mw W ^!T ^ ? 
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5r?tr^ 4 

. ^ ] %o ifto ?re'5!rRr ^?r-% ^55 'r |q 

5®Pi| srj ^ TO qrr ?5r ^,firqr strt (Electro 

magnetic current ) q;§5rnfl 1 1 

mrr q?! sinqiTftqf iqfit tpfiJR | \ 

1 qptftiR =:i t?r/gqr fqrrt 

3<Rl^ ^ ir 0 'fF^q 5qq| Jr mfrqf 1 1 
m. qFqhR ir »n*T 

0= tan. iTqr 1 

2 V n 

5 ?r ^ il r, n, ff, H, ft«r? | 

«Rr: 0, tan e ^ ^ifnaV ^ 

0 < tan n 

en^ HT'W ) 

^ ftraCW Tt efr qq qRT ^ 
«nq% % ftr^; qqr I 
iiRw r q y q>§5rRrr |, 

qgrMr qqr 1 1 

w ^ qqf ^ I f®raJr rfR ■qsrJr 

»rirt,5?fipr g{^39R*iw 

^ ?r I 5fr% enT ^ ^ ^ 

m uF^fsr ^ ‘R ^rnt qfT 

5 nfr I, f^?r ^rqqr % ^ Jr ?rR sflst 
I, ga^ aR % srr ^ I ! 5*^ 
q^ tiqr qw ^ 55 

1 1 si ^ ^ ^ 

g?iT cpr s'qqr, qfr si^pRFr q;i aar ^ I. aqr | « s^ ^ 
^ariaiseo ^ wct ? 1 

qqisf I, sit ^rfl *nq 5r I ’ 

y^feiTox 
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1 1 TTift ^ ^r5r^?rT ^ 1 1 tc 'irfft % ?r^lr 

^ 5TfHqf gefl" 5nn ^ ^raV 1 1 qflr ^r^iJrar & ^ f^?r jrii 

Fw 5rmr 1 1 ?tift 51^ ?f ^ % |5r|^ 3?r^ ^ 5PT^ I 5PrT 

'Tnfi' ^ 5nraT 1 1 ^ «Tsrr ^fSl-jrT F^ ^ ^ >t?r w srnRnr 
l^nO’ fivfl^ ^ »r?r ^ ^rnrarr Ir p*tt 1 1 snftq- ?r srt | fe |»nit ?rra5R 
?rRr7 w irf^sTfT | ^htt K?rfi' srR?f):3ffr i 

Ff5§ j gH ' f!T fim 

%?it ^ Fq^tr ^ Sf Fg?5rR i^*iT 

?Rr ^ ^ f?rinft qf^r Farrl Ff> TOt % Fq^ f^=%^ % 

^ 1 1 i?ER!T qi^rr Ppi?r qf | sr? FqrtfV sft5r ^ ?lr ^ 

I ?r> sTPTfr Fq^ifer I sr«rT sr^ sitf IT ^|5fk?q^ 
'Rpff ^ irm jsr^ % qniaqitil itat 1 1 ?nTt in 

*n# Fqr Fqnft ntfsrifts^ ^ & T % Fsn? 0 srarfin ^ ^ini 
nh: n?rJr tprfw pt mtr qraTjf qit nnrr M nm | cfr ^ % Pwn ^ 
n^nnc:— M .<0 x T 

w ftnn ni | ftr nn nl Fnsr^cr nro FnFnvr ^ 
( Eleotrolyte ) ii- H- pr^ an# | n> nr^r ftFnfr 

'Rrn nnpiT nK % n mpra ^ 1 1 !nR n? nmr ftf ^ 

nVi^ldO’ ^ Fsrnn nm pift arr x^ |-srsnr ^ nnr, ^ 
Mg xm pf%r^ 1 51^ ifRTT TraRPrqr pnq> ^w: Kj Kg ^ ^ 

MT Ki 

q wnfnqf |5qf«p:— qrat % Fnnn sin p ^ I ft? 

M.<CxT 

suR in ^ 5nn^ ^ ^ 

M=B OxT 

qif <K F qqr ftnrNr | M in nn i nF^ qr prnr 1 1 

snrc A sfk nnn 1 nl^n t n> 

M=B 

' fn sRiR nnin^qi psiq? ^ qf^nwr fn^nfnfnn ff-~" 

qsr4 # nnraf^ pirq? qspf qflr mn ^ ni nmr | ^ Fq» 
p fqnl sfRr % 1 ni%n % Fnq nn% ntn *f ^ <rc stm ^ 1 1 



/ 

ftpriar qr^ It, 55 *ra 5 «rr Jf 

% M' fqraqr f 1 sr? 551 Jf qiif fijcrr ^ t at iq^ 
“qraqs^TT qiff sTRfl ' 1 1 qr# t § 51 ^^ ^rsflsr 
«n«ff *f IqrjRF ii’sri^ti^»nnf^^rt^qrqjr srr^rsarq (+) q;? 
^itfecT (— ) ihrr 1 1 qf ferr snqffiqr sqq^^rqr {Innio disso- 
ciation) ^fWRfi' |Uffsq-%#r^q|qqi 5 %^s[fqi5r5T35^ 
fm ?Rr5r f^rPrcT q^ ftqr 5irq sft snlfts? ?im fw'te *n^ 
qm) ?!f ^ sftq 1 1 


?. qi) fe=%qr (Electrolyte) 1 1 
q. fsTff qRfq % qf ^T I # qtenilsT q^& I j 
^, qrg % ^ qs) sr (Eleotrod) ^ 1 1 
V. f5Rr ^ *!■ qi^tfr I wf 

(Anode) qf|wi& | j 

K r«Rr ^ ^?«rniteT & qrfq ftqra?fl 
(Cathode) q^grrar t*' 

qq)q (Anode) «nc gqf qi?r qrnnT qqraf (Anion) 
qf5nt|j 

yj. q cqik qr ®nqq 'qispqqf' (Cation) I • 

5 , qqm 6r,q # ^ I, *ra; ^T sitqr qcqnwqs 

1^1 1 

^ q fr qq qq qn^ qqi^qq? ilqr 1 1 


^ f?piT qr)' I • 

qfq?l qrr qfq q'1% qRp qqr I ^ 

ait ce I. ^ ' T ^ri-2 

Saw « js I' 



1 'a 

ger ?TnT5 tsrrffr^ % F^^fr % crw % sr^i ^'st ?i®iir Fsfjit 
sk ^r f^r sra HR ^ % ftaci ^ gsn^ ^ t ^ 

hit: *rh it snHT f, ?«% sRiWt % srrm^ «r ^ fninr HHnt ^ 

HW <R ^ % ffnm I J JTf rtt»= q' r5 i r^ |: — 

1. 3f3r HR % Ir Fhstj strt jarRl sfinV | at a?T?r n? arr 
5t aniT aaJf % ain't f^,a nt amr % aa % aargara Jt fta't | 
aaf^ 3nR la acanrn? ara ^ H aia ata aa^ ^ a^arnt^^aaRT 
5^ G at : 

H<0^ 

2. HR ?r faa^a aRr aarfia ^ ar^ | ^ aaaa |f f^.a 
aa%aFa^% aaigaia ^ ita't | aaf^ ?a 
aana |t aia at aiar at H araakartaraata 
a> E at : 

. HkE 

I 3. aa Faa't hr ^ ^ fea aRi gaR't 
- mat I at |l ara ^ arar aa aaa % 

aai^ia % itat |, aaa % fmt aa^ Ir 

f^,a sarFia at at ^ H aFa la f^a ara # arar T ai^ at : 

H.<T 

^ ataf Faaat nt la a%a gRt fam a^ Ir ant ancT |- 

. H ikE 
H.<T 

.’.H<0®ET 

.•.H=4-0“RT 

J 
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# am # 

(Eleofcro Plating). — it| % 

«rraTT It ?n«rrl% ^ffg- sintirf\3? fm |, wf^s^rrJf 

gif gfl 5T| f^.a' 

Hr ^ 3n^ I, ^ tR ^ Ig^srs^^f 

?rre 5r# ^aitHr^R^^qRftRr^tfgqit fJgV | 

5R^Er % ^ Jr |5fHtil 1 1 w f3Rr??§ ^ ^ 

§5^ «fr ?irt Hr art ^ ?fsr ^ ^ 5r«R[r % ata % ^ 

-sn^t, ftR f^,a srari aa# Jr i^rm ^ 1 1 a!ik(Anode) 
^5(k ffg ^ (Cathode) afnJr 1 1 f^,a Hr ^roj ^ 
*Fr ?naaa *raa-ffaa |> 3nar I !lk arrg w sari^ f^a 'r aanfr 
trelt I aa'JR i??' ^ a# 1 1 5a ?iTaaa ^ ^fir % Fat? am 
aaaT 1 1 w ^ Hr M: ^ ^ *iT5r ar^ i w sm Hr 

aramjraaT arat, faara, af^, #n watfa ai^ afT arT arcfT 1 1 
4rfeaa aaar faaa ^ araf Hr sft ^ aaar | af afaarat 
?fr% ^ itar |- — 

' faaraaaaftar ^o» ara 

aiaRar aaar H aia 

atlHaa aakRz £ aia 

arar aaaa awr 

aTaapfl' * ^ ^ 

'at* ^ aral Hr ^ faaa^r at^'a aw Riaat arafa ^ ^ 

snirafararaiarliarH aST araf Hrfa<?aafa aaknaa^'ft^ 

aaa aa sraTa farar aiar 1 1 ^ 

ftara fa%a Hr fRr aaTa Hr ^a 5r Bleotrio typing aa^ 

Sara aw m ^ 1 1 5gaa arTaara^ aala 

a^|iwJfi^^^^^^3?RwaTiraT|ar^l^ 
,ir5fr|afr^sRa5aa|Hr3?RaaT5fafaaaaiarRS aa ararlar 

aa% ai% H* aa ^ aaa ^ i^ar aiar 1 1 

?rRmn4 snpa 

1. fHat^a ia^ s^T ^ W I. wraarT i 

■ 2 • 



Sria^tq- 5 W ^( 0 hro)Wft*Pf 

srTeRt^ ( Eesistance ) . — T^wf ?ra^, 5r^, 

^ srrfe f^o ^ ?rq% % ^ S'siTf^ n^ I » ^ 'Rprf 
f^, 5 r f ^ 5 n» ?F|cr 1 1 ^ ^ | sft % srq^ ^ tr ^ 

gwerr 5^^ gain ^ |, ^r^r, 5 ft|r, srrf? i^«if ^ 

l»r f^, 5 r ^ pi?Ri smr '^th^ ^ 1 1 Jt i»r 
I Fq? tRR ?rf^ sTe^^ f^;.Er 5 rq^ ^ Ir 5^ ^ 1 1 ^ 

^Fqffr ^ Fq?«V *(V 'Rfsf % % spr T^j[ jsrrCt | 5ft 3?i5r % 
?praT| 5 rsq% ^tRT«f F^^^r % srt? qft 
^ %«er qrr ?njr ?rf^sr 1 1 ir? Fqi?f)i ^fV tRi«f ?! srfFa- ^x 

Mi ^t 1 1 % an ir srfeit^ 5ra% qnr |tar |, ailr ^ ^ 3rM 
a?r ?ft ai% % aR ||- Fasrja ^ ts^ ?«na % gat lara cR> ^ 5n% % qmr 
?r art ’snt t, iqqf afa ^(w g ga a R gtar |, ar^ % aR 
qmr 5r an^ sn^ 1 1 srFaita qir a?a?a ?ft|r ( Obm ) % aia Mr m \ 
aaqrr qr|ar ag ai % Ma (Voltage) stri qrr aaTgqi^ 1 1 

Y <0 

;.v=CR 


gqi an a a I ?a% I # Fa?r^a srarf|a ^ ar iil | 
Fa^rja w % a ^ ati a^ igV 1 1 aa* w 3;% Faaa <r | ak a al% 
Ma ai, afa !r ak aiq^r Faaa a^ai V ^ t at Faaa a^ai anr 
aFaf qjT ^ar aarsardt tt’Jr 
aaf^ 


aa: 


V«<0. 

aTV=OR 

V atea 


3 L 


W 


= R 


■^H 


Cipatai 

E aa aR qjT aFaitaa? arfarar t 1 la^ fqa^ atir itat 1 1 


1 SETtgr = 


1 at^ 

1 griftai 
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*rft y I ?fk J |>r !pr % ^ g^r^ 1 1 ^ 

fesfitT ^ irrmr «R mq^ (Heater) f^;,5r5ft|r (Electric Iron) 
^S^rFsr trfnJt qt 1 1 

f^^cT cirq? (Heater);-^ qq? ^g-r q»r qer?!' gK % f^sfl' % 
!IRrR Jr q?) «%ff ^ ^ srarR I fjp gR % jig qqr ^ 

qit f q qF?, fsrror sqqjfqf qp irf^ fT i jt| enr Fqq^r q Qgpqqq % 
^ ftr«r Efrg % ^ I, fsi^ 1 1 qifsslir qm 

fqf^ qq s^Rniq? gp % qqw srt qi^cr sr 

^ srarTp ¥)■ I ^ q? qrq ir srrarr I ?fk emr ^ qim | i p 
sr^r? p 3TT fq?r,q qiqqr ^r qqi^, qpft qrt qp qr^ pfe ^ 
qfprirqT^qi^l I 

«ft|T ( Electric Iron ).— q? ^ fqq(,q eTqqj % smR 
qT tr purr qisr 1 1 p ^ qq) sqfR 3 ;% spirt qi% fqq mg 
% q?i?r giR ^ f pfV # ^ 1 1 % 

qm *ft% «ik aqr ?rsRT ^rrfe ^ qmq 
spT qq#r mm I fmr^r fq? spirt 
qgq wFtRT ft ?frc 5fr fqq^q % fSRRT ^ 
ft rmnt fir 5it| % pq mpr pnCt qq 
fiqp qrcr qrr qrtf rft pif q ^ q% pffir 

Piq ^q^^qrq^^f ^ 
pr^ pr Jf Fp|,q sn^ m ^tm rserr pt qsr^qqr qtfr { pam ) 

’^qr I 



«'+MWR SIP 

1^ % fi^q ^ mqlq sms % fqmit m m^q ^ » 

2, fq?r,q qlfi Fqmft % Lamp 'it qaiq-r q qrpff m qr^q i 




• srF5R>r g«TT qrr fsm # 187 

I !ih 1^1 srqtR mm qar ^ qjq it srrar 1 1 

5q%^5ft^qfT?rJf^3nt|, q| rqw r F^r^g if^t:— 

ET=S,0 (IT+=AT) 

fRR ^ qi§r *n=q ^ to ( Volt meter ) gr*rr qro 
^rfirar >5>to: 51 to' writ qwto (Ammeter) q?|qrrar 1 1 

^q> srro »nqqr ^ srf^ tor & J?5to 

qqqr 1 1 t?»tof 5f qro to srr ^rto 1 1 

qqr 51 5Pr & sf qjfl *rnrr 5t sttoq ^rto % fq^rq 

«Rn: qwqj qq (Volt meter) qleff to qq qrar |, qq ^q to qq 
q^tfqq^— 

qq 51 git qji qR ^ tol % to qragnsR ( Coil ) 
q g^rqr»iqq % q 5f to |f to fto 1 1 to % tor-tor % Fto 
qt t?qj qq; to to'l I ^ t • qjqrlto % 5q 

spBR to I ftf qtq ^ ^'1 f ^ 1 9t toqtoq?qto^l« 

qsqrfto % qqte to (q q) 5l il 1 1 

to % qqq-to qra i»=qqr^' Fqqdg 35 ^ 1 1 to ^ 

qiq qRT fqqr qqr toi 1 1 ?q% q*q q't% qqq qqq Itoi^ * 1 ^ 1 1 



?q qm qR«B (Galvonometer) 51 qfq srftoq qtoq? to % 
toqqrferrqrarlcftqiqFtoqqqraTt « qqTqTFqqqq5g(;qqf|[qqr’ 
I, «?qftqq 51 tor I • qra # qrfqq ^ to qqftqq ^ q?T qr 
qsRTTl I 

qpn ftf fqr^ qqqr qlt qrqr to qft qrqqr I at !to ^ qq Fq^ 
gq ^ q>toq ^ tot 1 1 to,a qq to, *fq 51 + 1^ 
qi5r toqqr 5r tor qiFgq 1 


m 


* 3<!n ffiinT * 


% f?T*w ^ sjRT :— ^ ^ q?r % aifSTR 5rjt 
•ar’ afk 'sr' ?r> i V ‘et' qft qqj sfl5e 4ta?:(Volt meter) lr!% ^ i 
aw V 'Pt ^ qai jiFsrN: afk 'ft;?: qar 

(Galvono meter) % ^jtf^ |q & i^, anrc m sFcRtsr aflr ffsft 
5Ra>rt 5fT 5r^ 'ar’ aik ‘^' % arr ^?fir Ir ^ garr 

a;k 2 amrar: *rfe ^ ak V afki: arguicrr ?r arr? it sn^ i ar? 
sT^Rk errc ^'t f "ait ^ ancaJw ^t5s»ft2R % afk 'ar' jftsa: *r awfq 
5r PjR %f^x an^»rr, qa^aft aft site aR ^ i lar sram ^tsT 
ssitsr aRt^ ana fe fgajar ^r arfs^afk mar Jr ntaqarfsrf^ 
atfrrEra^rl i 

anVarcT sfirat*? :— srifta grar jt? ftra fasm m ^rasar | fe srfir^a 
ma ?*) aRmI % ai*rr5ar?r Jr ?nar mr^ sPrar-^amr (Cross Section) % 

% Faaa'tar arfare ^ |kr 1 1 

afe §si aag air JrfiRta E me, ^eaft armrf sfta e«#»ifar ^aara 
arrto5rSiat|*r^st;— 

E^L 

E.<i 

S 

vb4 

ve=e4 

7 r§ K qai {kratar |, an^ srfe^a ar^ I • aFasTraT 
Fam srarra at ^ mait ^arat | : — 
srfassT L qa?^^ 

S=L** 

^ mr far E, K % aaraa it marr 1 1 §ar a^R Fai^ aag 

aJrm^Fsarrrf^^^taasarrgisrf^l awrtl^^ 

a-ar ?pk ’taarsT m 12 

^T-irPraa Ma fM 

OTtqnfa^srf%atmgaiTarrT?Esrafrgafteaarr 



# wr ffm # 189 

^ (A) ?fk (V) 1 1 V “ir ^ ^ 

5rf?R fn^r A «rRr ^1- ^rF^i i 

^ % i%?7 ^ ^R:— 

^=R ^ srf?Rtsr t^T 

5R A ^r »rR sTRn | a> V ?iq^ !tpi ot fr srrar | F^ 
V ?fk A ^ ^i^TRT R % wrm |, sritt ^ ^ ffni*r F^rs 
fw^smrrl i 

% finm ^ T ?ic^i«H jR>r ^ 


5PT 

^ «tra 0 t5Pft*R ^ 

^1^'te’c Sr 

^ -R 
G-^- 

D 

•2 

•8 


2. 

•1 

•4 


3. 

•3 

1-2 







??r sRH^ sTM^RTwr ^ ift|r % Fs^^r # ^rj^i F?ra: # |:— 

sri^'Cter ^ ^ ?f 5iqT ^f ?RTJn 

iiF?’^stfg^ ij, la, Tj, r^ ^ 5ft% Fs^ 5nri^ gtt ^ ^ 
^ I 

^ fsr srF?Rtsr R=rj +19 +19+14 ^r 1 , 











lots 


# ?r tr«rr ^ f?r«r»r # 

?n^qr | vR^^n jir % gs^ ^ ?nr ^r 1 1 
?ftwr>ftff^:---?;«R jrfqjRr Ernrr *rr«r^^ ^ ^■'?ff)' Jfsrf^ 

sTfzRt^T ?r>rc% ^ ^TfT srrar 1 1 ;f>% Ifetj 



5fe (Shunt)j— iffe STRRRT JTT ^IsCT'fer ^ STpeR? qm Sfflrg' 

^ !sn^ tft ?q% to srsr sr/t f i fto ^ ^ srfatR 

?rR ?nrr ant ti rtt fT ps ’Tpt *ir ^ ^ stir | (it? ^ 
% 5r«n^ fi? zrR ^ (Sbanfc) | » 

srRfdsr sf^fT (Besistanoe box): — ^srRn^sr ^ ^ M»nr >Tnft % 
ZTR I f5R% srizto «T5nT ^r^nr f i 'jir ^ f, 
sFRrdsr vr '5r>r ffr^JR^ t srrto w % *rr sttr 1 1 f^:— 



' !ft|r % to ^ ^rzJTTR ?R C srfe^ tosnn |, 
^ to ^ ^ qto^, t^qf w ^ wNWwr ftcft I • 


%,?t ^ ^ 3^ 

sft?!! Jr '^rfetr 5?^ ^ «i#ff 5«n!i tt f%*rT |, 

^sTeRf % <1^, ^rffiit 15*11^, s^ «P5r^, 'rfir ^ fg^r^sr 

1 1 ^nisufr 3(ite^ srrfe ^ F^^5r % 1 1 la srsaia t fMr^a % 

j|i5 qa i 

ast ( Eleotrio bell ):— 5aJf f^?r^a aro sr^ aet aart 

sritfll 1 

(1) wJr qqf aia 'ffa^ ftar 1 1 saqSt ?tffr garsft qR ?nr% % 

«ra%, qrqt ^1 fcr aR f^S: ^ ^ ^ farsft qr qqr f[a^ Jr f^a 

faar ir, ^?sa (ooil) % a:q Jr itJr 1 1 

(2) 5a % aR w ^ Farr arg q?r <111 'a' gar ilar 1 1 

(3) V qR qiar^ 'a' aifr ?r?ft 1 1 

(4) qraRl qR qr^ ^ l^rar V aar g>aT 1 1 

'(5) ararw aa^ar Jf *a' an?f ^ 'a' ar q^ar 1 1 

(6) V % arfjr qr 

V ^ I, ai ar^ 

qjatfr V Jr ^ 1 1 

(7) ^ qa |aq:T fear 

aaWqr ^ (q?) i?r 1 1 

(8) ijaRT Mtaqr ^ 'a' 

?qqf ^ Jr ifT Rpi 1 1 

(9) a«ik a%^a as^ 

aarat ara't 1 1 5a% ^ f^,a aarf fr^ aaar | aar ara i^aq? 

aa aiar 1 1 fiaa aaqR V qpt wfV ^'Taar | i a % aTa^ % 

V aaT a ^ aqra arat | al?: aJfV aa aiaT" 1 1 

(10) qq ?5 a % !fr% ^^ra% % qraFft a qa a^afa wa ^a ‘a’ % 
gs arar | alR Faa,a aari aa arar 1 1 ata qrr fiaqaa aara fT arar 
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♦ 3«rT ?r Pm # 

srlgfNl ^ 5f)% M’ % irg^TR 5nn? at ^ itJt 


+ * 

m ?ra5«rr Jf f^r jrTeRlf^ B, ^ PPt ^ % upR ^ : 

l=l+l+i+l 

B Ii ra ra Ti 




hw/hi?4 str 

1. 5fti|r w PR*» «PTr I, ^ sr^’T otstt »f Fa? ? 

2, ^ ’TTW ^ axjpT I 

8. ^ whc ^ ^ w a#r ^ i 




5ik tf # 193 


3 ?rif^ (receiver, .-!Tf ^ *M fsft 5 I' 1 1 

(1) ?5l ttr^^ ('^) ^ 5r^5r^ qit ^ eftf ^ 1 1 

(2) #sr/a^ IF^sp % ?T 1^^) ftm ?r % ^ | 
|^v:r 5riffr % 1 

(3) inti ^ (^) % Hn? ss? S«t | \ 

(4) ^ ^T Tto V *ik ' 5 ’ fir 

(6) ^nsn^qj ?r^ ^ V % ifT T|?rr 1 1 

(6) sff fpsr? ir ffsr^^r s?t| pf 5r»Rrr 1 5il ?rnf=^ 

^ arrar | 5PT% ^ 

1 1 

(7) srqr? ^ ga: wh 'R qf^ ^'| 1 

(8) fq^ qqT| qnT qr srFqqr^mq aq> 5f»qT:6^fqqf 

. g5q?r ?'t sfi 1 1 

(9) ^ e^rqqf qit ^rqT? spiT stTcTr | I 

(to) eqPT qit site ( . ) ^ I ^ 

(11/ qfe 5fit tqr % q#TMT % Ww war sq?i; fi?r 1 1 

gj% A= ““ 1 * B~ “.... 

( Telephone ) ft 3qq?VF srF fRNta^ 

f^a Wq sin Fnq % ^qrq qil 5JqT qr aqiar 1 1 
^ ^q sfT^ qrq I > 

1. q'qqi (Transmitter) 2. qiFr (Line) 3. qrfqr Eeoiver) 
ist^ s'qq; (Transmitter) qqi qr^q? (Eeoiever) ijqr ^ |T 
^ 1 1 FTqq qrFqwpi'^ % 1876 fo ^ f^qr sn 1 





^ 1. FfJf Tiq? ^qnft 

1 'grqqj 'q' qit qqi^ % 
^ qwE q;^ fqqr 
wiai 1 1 

2. sa ^ 
qq» fq^ % qm^ aR % 
spi'st qRft ^ 'q’ 


qqt itaV 1 1 ?q qgq % tht % ^qf Fa^ ^ (^i ^2) ^ ^ 




102 ■3 srk ^ # 

I m EFJTffO % ST’^r V spT^'r 7|5ft F5«rf3 ^ !rT 3rr<rr |, qisfr fkfe ^ 

?r^ |)- V ?r«n '?r’ ^ ?rp?f 2 r i^-Rfr t, frw gfr: srrar I ssflr 

^ gfr: SR 1 1 

crr^sfcnsr (Telegraphy) ^rr FfFsr ^ ^Rfr-^Rfr ^ ?rnc 

grtr riRR ?srfP?<r srrrrr | j ??r ?rrsf ^ ?rV jr^nfr e«RT?!r fit 1 1 

1. ST'iTfir (Tranbinitter) 

2. mx (Line) 

3. rrrpr (Eeoiever) 

sTbrj— irf ijqi f ‘vfl- % ^ % |)ffr I I 5(1^ jftff f ^T" 

I I snrfT *f)rf ^ few wf^sw?: fwir w i 

(1) ^ ?rr?^rr# clTff «fl^ ?! jufi- 1 1 

' (2) eleef ^7 ^7^ ^ ^NFsr m qr ^ stt ff>% 

^wr7 1 1 

(3) qg)' ^ srar w ewR rfiftsR ^ rr i^ar 1 1 

(4) ^ % ?7fft qx qqr-(jqr rfe^qqr ^ ( q “? ) wrr iter |, 

7^ ^ *175 ^ ^ ^ ^ ^ fflN* esl q|5fl’ I 

^ frfqr qfl q^ ^ 177 ^ 1 1 

(6) rrrqr^fff «rq5«rr ^ (*r ?) ?r ?qqf q»wT 1 1 

(6) 'ftTRf % qf % ijqr (*r) w wsrgrr qf7 (^) wr7 1, 

31^ 5q?r7 ^ 1.^ ^ ^ ^ |, q ?fK 5 w 

Sf qrrarl I 

(7) ^qTqrqr (q) ^ % (+) ?r aik Fwr war 1 1 

(8) w i;eTr sr^q S5q7 t sfk fwr war 1 1 

(9) aetsrqf ^ ^ srk Fwr war,! j 

(i0)-asit3w ^ (f) q7i aifq ?r sfk ^ 1 1 

2. (wfa) aro-ait w ^ 

% aiq7 ^ e7t ^ wqt qq 
^ gar #? qjq wfx^ wia 
aarl 5na7| i wfr-wii' aR 
% !ft% ftw 5n& t I w qT: 

sit5 * 






— 

ftfT?! ^ #T 
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I j ^ % «rrff 1 5rt| ?)■ ^fer qgsri wk »rkr (sr) fnfir 
1 1 <rrA swuiw m f^q^ 1 1 

3. ^rsTOfiT irr f^ iRT % ?Tr*r^ ^ ?r ^ ?r 

«P|^S I 

un^fijfsT;-]. ?> iTfr # IjfWNt ^ TO ^ 1 1 

2. ?R fiF?fl' i^ip Sijfhjitir % ?>5r^ ^ ^rnr^qfl’ 

gi5 % TO ?TiT& 1 1 

3. 5lr TO ?RIEW ^r 25Tt^ | I 

4 . SrqtBW TO TOT 1 1 V 

6. *rf TO ^er ^ 

Ijrrl I 



^ ?TRrr I ^ ?Tn: *n^ ?«i 

^<5T*ff % 5?5R ^ ^ I !rr¥‘?^ % "fl^ w 1^ 

arra'l' 1 1 sr^ % 5t?*rR# 35W it srr^ft 1 1 «Tf a??/^ 

^ TO % ft^ 1^ I ' a| ^ 

Jf wrat ^j( sr^rRr sw ^ ^ ?j^rra ^f 

a!?r JTT srFq^ toT: 1 1 ^ *rtJr'^ ’ft srtfl- »ifff ?t ^pf tot | 3?k 
?n^'^K % *rfe ^ ^ft ^ it aro g??w i)W | wig 

^ 6^ 5n?t TOt I sfk 5^^ |Wlf TOl 1 1 

STWraWSRH 

?. W^t ^I Wifa I 

T?, crrc a wwr aft sww^wt 'k ^ fsiF^^ i 

TO afk fw^w aftfi an wTiw arR^ I 



asn ^ 

wnnNr ^ sr«nT «Tf^JT JTrtrsr % ffeinr Jf ?Rr w ^ 
?fe ^ ^ I ^ srem 'tF^^jt % 6 snrfff 1946 fo % 

f^tfw fniT % 92133 ^rpr^f ^^rrir ^ ferr gsir 100000 
% ^ ^ifsifr sirr?fi % F^rq ?[7rF|3r am tig am F^ I ?nf): ^ 
mrraala pa mm ^ arFwat m aawR at a ^ arm m F^ a'tat 
it fmr mara % it gat amc aiarar^t ^ ^ lat iwrr?: aat 39000 
araft^t ?r ira atar a?r i araaa 26000 ata ara^r ir^r^ ^ i arm 
ap f aa aar I a qf , a aeft, arga^aa % Pir-w *f ai^ g?g p 
anaa g?a it air ar, tm ar angf^ ^rftp m aa aiaam % ara 
sraa aFaaa ! 

aa% qaarg iaaa % agsaar^ saFarat irm aaqft Fa^ftfam ac 
famr prr i ?a aaqrr ararFaqr aF^ % aa?fta % FaFaa M sft aafg’ 
a^ 1 l^f '(ft aaar asaaa amrr araarqr | ft? Faa aqa^ ai a^qrF^fi 
a^a aria % Faana ^ ait aa% a^ara ^ qrra ar apft |, ft??g 
ga i?r a^at ak a^anpt €( ^ q?mft q*^ \ sffa % w w % 
araiT ?a q^angat % qi?a q?T aar aarar alar i 

Faaia Faq^ami^aq? 1 1 iFsa a^ ^ | r aa aa ai Fqrat 
a^g ^ aa t araT aa% a(gaf ^imft ar aar ait aar §taT aa aa air 
aa ait i Faqa t at aaial at saiaar araa t ata 'maV % araR aq: 
at af I FaFa, aa, aiaar, aaa-aatm i a^ arg Faa Faara t tar Fa 
t afat it aat t §qvft t aa aaft 1 1 ar gat asaf t at at 
ai aa% | ft? ftait at ar at t aFaa aarat % aata t ?aat aaar ft 
1 1 aarimu % Faq arfft at it i anft at aataarai t aiarat It ?a% 
Faamt araataa am irsftaa t ftw wc aq% 1 1 5at srpr iriftaa 
% at am maataa % ga amrrrg % agaia % atat t arfft aarm ^ ar 
aaarr | \ araat^a F^qf aaaa <ft^lr at aga aaf ^ 5a ara q?t mat 
mg t ftii sRta aara afa it aaft ^ Faaat aar | 1 larrl 
gaa? q»^3t ^ t gaa ( Atom ) a?it 1 1 ata? t gsa^r ( Atomos ) 
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ft 5nq-r 55rftB « 

5rqK ?ifgi >fV STM q5y ajT i^T: I f^qir qrqreT^ 
ffd%qT % SOT % sth 1% 1 1 qlq ^rq pr STR qwnjsft % g>g% 
?r 3ft ajsirr ( *nff ) gr ^tfft | !3% ^ g niirfaq; 3qfe[ qr^ 

1 1 qr qqqj^ geft | ? |[j^ q^ ftvc tfq qqr T^ar | ? 

q^t?^?ft atfit ^ fasqr srrqit % q| srrsrqr ^fqa 

sq^'t 5(3^ || f qf^^r. qq>-tjq? qqqnrr ^ atq-q^qq 1 1 

5r®rf^ f%?r qqjn: ^‘k-qtiqer ?r qqj ^ % q-ret sft^ =qq?q qnn^ |, 
qqt qqiK qvjqnijsft Jr vt sfTq fsi ?j3q q?j3j *ft qqqn: 3rqt?r 

1 1 qw?^?ft q^ qft q't3r (Neuoleus) q?^ 1 1 % sit^tq 

qqi ?^Tq I I sftHiq ^ qqq I f^ir qq fqqr^^ | ?ftq 5^q Jr 

q at qq §tat | q ^ Fq?r^^ |t i w % 'qift 5fk «^tq 
qqq^ qqift | \ ^ q^rq^ sgiir fq?r^g;qf^ir ^t^ 1 1 ^qqq sfteiq am 
q^fq^ ^qq^fta qJrq^ # ^fqjTT qqiqq it^ft I ?fk qqq>T mq qt 
^ itar 1 1 q|t qqqjrr | fqr qfqfq qk qq fqqr^^ ^ aiFaa qrftinfr 
% qqqiTr q^Tn^ff (Neutrat) 1 1 fqfqq qqFft ^ Fqqar ?j|t ittm 
qt aqqr ^ ftmai qq Fqi|q 1 1 srar aqr frra a?^ Jr Jr ^ftsrq aaJr 
ffqq I fqgJr qq qq? sfterq ( ?frq qfqfq qq i?q) t^rqjftq ) itar |; 
aqr ^faqq aqJr mqt, 92 qtmq \ qfq qqqnq^rt ^ sfteiq qft aqqr 
qqvft srnr at snanft ^ ^ qqrq faqr qq aqqrr 1 1 

qqqT^?rt % I %?? srfe 3rf |t^ 1 1 q^ %?? q|r sfteiq aqr 
q|Jr I am qfqfq (q|T q^tq qqq^ aqiJr D % ^ ^ ?r?aq q^ar 
I fq ;?3 ?rqqt agar % qiiq^j Jt ffeftqq q|t itJt 1 1 ^ qft qlqr qq 
feq^ qtJr 3ra' rq?| Jr ^ qqqi^at ^ aqqr qq#r ^tat 1 1 qfe 
qqqraj;, qft qa aM jqr qarqr ar a% at q>ft q? qfsqqtqq ^ a% i qfe 
^ gq. 20000 qarqi ar a% aq ^ { Neolern ) fqarf 
qlni i a%'P aqirq fqajg^ “Sfam ^t a^rqar % tarfqa qqqq 
i^^qstq qq mq Jrt Jr aqq |q I'atq qar aar | fa qa qJrqetq ar arq 
^isftaq % qqqpij, at i^ix? I • tj^tqjftq qq arq ata 
qa ar ^tai | aar aqJr fqa^a arm at aarq |t itat 1 1 qta % ar^ 
atq qJrqftq qFa a%fq aiat aqaq aim aqJr | ( 

qa qarq la ^aJr I fa qqqiqr at qJrq?tq, jfterq am Jr 
Faaaq qt 1 1 ^a % a^Fqa qJr^a qft q<^ a faq snrfa aqrq 
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7T»Tr?g cim * 


?r«T 5i?rr | ?jf5nT?5Jr i STRn fir^ sfff^«?a?T 
§!K^ qri'l ^ ^ I 

qwg ?i«rr ^ irffR fqie ^ ^ s,^ 
y|> «n5fl ^ 3?[fw # I Jrfe tn^lqjl qqr f ? qfr sri^ ?rh 
f ’^‘ ^f F^iT^ff q;t‘ ?rl^ ??r jt^tr sgjfl sjJsl f > jnccr qrr 
sr«rf!?' qrt ?rer ?rq^7 ?it ^ ^ritW f? trI" ?r 

t?qr?r^q7|5rrq»fl I Fqr?5*r||«r3r?5?^t%«iR7cr»9 ^ ^ ^ 

gRfN'fr % ^ (Rwr^ % tpr qwg ^ wlfsRr ^ j ia% 
??5OTTm7^'l5i>^l&5}l^|-e[?r3itffr^«r^>TRT t, ^ >9 

^ ^ «fh: ?m?n'3rq % ‘RJrrg; ?{F«f(%a^ 1 1 5?r jt^jr «RRf % 

^ yq^TR" ?rqr 1 1 qsjRff qrry^r Jf qsr ikr % *Rr'f cftsr qqrR 
% 1, jfR, qlFq-qr «fk F»T«Rir i ^ ^ ^ vnr toti^ 

qil9 1. ^^Fqr ^ t^frr 3q^lr ^ ac^ % qyqr^ ^ 

g>ft| I 


?faR qrr sf^qr «RT«f qwitpl 9 PrsRR | f ?m-?Rnr 
ayql % q^m^ ?mr qq> iiTR t ?9^ ?Fq q^r<g!ff*r Fqw 
qR fqF^ qqi«f qqi^ 1 1 f q9 arw w gqrft^jj ^ | i fiH: 
srqrR ^r^^snr a«rr qrrq^sR Fh^rr qR?Tr-ysr^ irtF? ^rtcT 
1 1 Twn^t % il- Fqw qrq?r srr I sft^ q?§a; aftqsr 9 ?fk | tl 
qqr ’ 3R 0R> ^qr ^ | ^9 qilqq' Tqer ?9^ 9 q?f5r ^lar |, sr? 

9^5r 3Rn9 1 ?ft 5 «it FsRfqRrr |, ^ *99 yn9-q59 ^ ?r5Jir q?^ | ^ 
f.qnyr Fq^raq 9 rri 9 |, qf yR qqr ^ | ? gryaf^r ui | Fqr 

s^qr q5ai?9 9 qryg'-qnu' trtrPr* qftqyfq ^ qi9 1 1 lyRTr ?r 
I Fq; qw^ «?qrf9*r Fqn? qri9 1, feqsn^tqrqqrqiRSBq^ 
5f?9fe f¥i? wt9 I J 


5R aq» ^ fqsqff "R qi^ | qqjrnj 9 qi yq^Ejm 
^ ?ft qqR qRT KS# 9 ^qqq fw ^ yfqRT 1 1 q^ SR^ q^r 
qrqiyg ql ®tq9 9 ^ gq^ff 9 f9qqyr ^ yR^iT 1 1 

5 (t sm nr aar Sf ret jiTO i 'S' <tpi lifit irai 1 1 
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T?: 51% 1 1 *r| %err 5rfr^ |— irFq^ ?r55rr^JT ^ F^?:nr 

I ftr 551 % 5 ft =?i| 5 rr 5 r^crr 1 1 ^53 #% %^ % 551 ^F^er ^ 

iTg^ 3 rf%^ ?rra 5 ?T-i;?n 1 1 ?iF? sp®# 5 rF^ ^ 5 r 3 «r ?ftT ^ 

FwF^rt ^ srr 5t% eft ^ ?rmt % ^ft frf%*rT ^ffl ^rfreft | 

5 ft SR- 5 r 5 r ^ 7 % |— tTsr^iqrR ^'t gj^df %g-^rf%jft ^ sr?!; 

ggiit 3 iT |, *rife£tr ^ |, ^ri 5 i% '? 5 r g# | sft^ 

5 P 5 if % feq: fat ?t f ? t| aignft % ^ srr 1 1 ar^ 

% ^ % 5?r 'FT Ti?'! ar *rJiT 1 1 5ftir ^ sni:?! it 5nt 

I I 5g 5rFf5r ^Ft sETs^rf-fcif 55 ^ spfk 'ir 1 1 at 

5 T| 5 r|i% left 5 Ft ^Fireg-rg gm 1 1 ^-'iisr % ^ 

% g55rg^|?fki?^ig^>fTr%^%iftcr^iTiTH5%|if%f5?rf%5?r5iFgr 
^ snftg' mfrggr % ^ 5 irrqj % F^q fw srr? gt 5 gt % gKsrr §%-■'!% 
|gt % g5[5r't snr g^T: g^ | 5355 % gg ^ 

far sftgg fgf g gggr 1 1 5g gFg? % gr^r g% g% ^'t gr sr % gra 
f%aT 5n g^ 1 1 aftfiaiat F'FTigjt ail %Fggt ar^gt^ I ik 
?reg anr % aFasg iknc fk at a's? anc ga% 1 1 afa g| aFag aakr aim 
% ^551551 it g| gt ai^ % ^r? sn: % faa g aaia aa a%gi 1 faa a't 
gg^ar 15 it ai%%t, aatFa ata% gar a^ta al a^ar ^ far afaa aFag 
aM it% a%ift 1 

aRg % g^ 1657 ar 20 spra^ aft aara a^at «% %|g! % a^af 
% qa argjFaa a|t (Atomic Reactor) ar g^aisa Faar i ^gar ara 
agr agaiar aar |, aeg^r 1 1 ar aaa a?r it faai 5 r 1 1 5a% 
100 'Fte 5T5aT, 60 ^ akr 60 *§5 sar ga aar aro 1 1 ag^ 
ga ak % aa’it % ft%aR % giiaa aa 5raTi^ ai? f, fg^'t atr % aa^l 
^ g'ar^g ar wi^ | at aatat % ara argr i • 5g at aat % ma gioria 
I ^ 28 »#g 5FaT, 10 ata atar air 28 'Fte af^r 1 1 fg s^riEiFa 
% gt% a^ftfaaa % at a:a ^^aa^t tttaRarafa gFr(Ooro)| 
a|r atkag % qw^ gtt snt 1 1 fg aFaar at a a'sit % Pugg 
(Fission) a^ 1 1 qranpft % gst % aal Faaargt t sftt a? aat 
grata % sra % faa argt 1 1 fg aai^ ar aar | Fa 5g aar^ 

areg aaf 1000 Faatarg ga gagt i t grata % arat ar aia 5 g 
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sTJTRft 1 1 cTTi sre^^ «R;rr?5 ^ arm ^ f^l^r 1 1 jtF? Fp# 
sr^R ^ 'RflTRrr ?rq% ^ r?)T?iJ feij srr cf^ f fr^ firfp ?rqK 
qrfe jn«^r*|> ^r^rcf)- 1 1 FtFi^ qrFgj ^ sn^j^qi 

5rfw JTT 1 1 ^ rfrffcr s?rFtfi % fgw ^ 

^ nr q:?q: ^ ari f?rafejrr fq? srep. sfk qrfe ^ xpxix 

sTll 1 1 5rrff?^}?i % 1905 Jr ^ Mw ?raR % x^ 

|T f^flT srr srfe 'rw ^ ^(i% TOUi^pft qiV cfteqR ?rfti» ^ srw 

5ft ?5r a’fspqr ^ ‘'E=mc^ % q^qR^ir ^ sp[s qr^ 1 1 JTfr ^ 

^55rr I % q-f ^q'tqj'^y q-5r5rrcrr q?rr | ? 9| 5nftqrw ^rti | ft? 
'RTTf % fTSff it^ &■ FfTcRt qrFtB JTRT |> 5rq>5ft 1 1 i5r^ !nf it ^ 
% Fsnr 3rrqT t; «, mm | irm ^ (Rnf % f^tr ifk c srFar ^%fgr ^ gl i f t aO 
^ sRTRT qrt »rf^ % F^nr (30,000,000,000) i iff srqrR c® fsrr 
900,000,000,000,000,000,000 snf I ff| fft |3ir qqr ffnr 151?? % 
55ffffffr qrFtP ^ gF^qf^ ^ qrr qFwTff i iRffRirsit it ?TgR Jirfe 
ff(t 1 1 fffr% ^ ff| fffgff wt^t fffqrfft 1 1 j^Fsr g?fsf qrr 
«ftff ffw ?rrgff ^ ffFTqlffff fkm m ^ ift ici^ qrfqff FffM 
F^fffft 100,000 ffff ^ffr Fqr!^ iff% Fffij sr^qr qrffr^^ qff 

FfffiTff qriffqqq; | sfr? fffj ?rrg fft^ t irir iftff it Fq;5r^ 
qrffn^ iHt ? xir^fffffrff % ffq^ ^twt it Fsnr^ | ^mx it 
fft ?rFsRj— ffret gffr ! 

?Tnirf^ 5T^ % 

?nft si#qr 'Rpf % qw?! qft fftegr ffrffg ff^t ft ffqn- 1, 
fft feff 55ffqr qft srrg qff ^ t ffr Fsrff f fff t? ffir g 5 | ffff^ l5Rt 
qrFff) gj? g^ I Fqi fff^ fff qH' sn ff% fft gt gt grR^r^ ffftgt 
gff^ qt I ^ ^ g^Fffgg % g^rgfft ^Pt g>gR 

ft fRftsrg % 'T^gri fft gt| g^r 1 1 "R Fggpr gft sr^rr § Fgr qlsr ft 

3% st^ ggrr^ % xxm%^'t ^ gtff^ g t gr^gt i ^ 

ffirgsftff ^ ^ ggt g^grgg'tf gfr g^gFgg Jngrg^ 

srifft 1 1 gR5r ^ ^ g ggrl g^ 1 1 g^t 

srgt g:g gg'T g gg^ g^ rgr grgrFgg gF5P f RT grFgg rrm gtgggg 

ff^R Fggr ggi 1 1 Fggg ^ ggrfgq; g^rgg gFg? % gggrg q?t g'grg- 



5rriTm | Ps? js^l: ^ % =qT^' ?TtT 

5r»n^ 1 5ft^ snnft r^x ^ ?ttet it inp str srr^ I i qf? 

7^t«stT it *rf fer^ srrir ft? ^ft «rTflr 1?: Jr|f f^cft srPr. 
fT sftT: ifit it 'TPrasirr ^ I at 'R't^re ^ ^^it, *r| 
aafafcr 1 1 tR q? a»TJT «n aaR % ar^ft sit^ fertat aft aia^ «t 
fti ?r I ak ^ a«rT qa ^ ^ 

5RIT^ I, qatt^q % pRq jq it afqa ^ am af^ it |q% 1 1 
?a faaim m amf^ atlrat ( Ptolemy ) mi a? faatfqftm if ^lar 
m i qam fasrm mraa ?noo q^ gcp ^inq jrrm am i qa> 

qit ai%jft aft q? am ft fa atqq jMt ft aqjft qq faa't ft 

qa'tfaq ^-ak qcqrfq qa^ aftaai aR& If mr^ f i tc ^ aq af 
atqr fa afq a<pft aftat <r f aa't at ^ q, aiaa, at? ^ifq ^ 
qqta at % aia aal fq aft | aaaa |t |a<t sft^ altsiar It aialt 
f q fqaft ^ i aq^ sa aaf ^ aarqar ^ ak q? ma aqat ft 
ffe qq ^ % fai I ifq fa %% qq q| aat % rngq aim, ^ai att 
aft m I aft aaftq pr fa aa^ aarafaa gfe tarn a- aari ^ 
q^t I qa aaiq m%»ft ^ aia fa atyif q^r*? % %?x q’’ | ?ftq 
ak maisifta fma qa^ qftanrr aqt |, jaaq maifaq qgt ?ftq 
aamt 1600 aaf ga akift sqt^-fqq qq qa asa ama at cRf 
gprm qft 1 

t 

fasiaf ^ #lt arir*ft ^ aia aia at at «ft fa^ faarqa aa at 
a?q ^ ata if ^ fa ar^a^at am | ? qm a? a®aa | fa qa q®qt 
% mqt ak fa qmrfa aqaq aarq ! ^ ft laaiqat if It qa m- 
atqfaaa 1 af ®ft aft maq aa am m fa afa ai ara a % q®^ 
?raft qq fa^ | at % qara at qair faq% aft |, aat aft ^ 
qpt afa f^a km if a% mir ? a^ atqfaaa qa aaqm ar atf 
amma aft g’f arm, faq at aa^ aqfft ata qat 1 

qa faa afar aa% aa if arm fa afa ai ara faar ara fa aa 
aaiat it ^ at ^at ^ aat at aft I, fafg qq^ ara ^Ir ar| 

t 



202 ^ gisir * 

^^JTr % ‘^k’ ^ s^sr 5C€?rr 1 1 srf^cr jti 5r«r 
fw stsq % ?rw fq^5r% ^?r ^ jiRt 18600 ^ hihn 

1-1 5 stRj ^r I, gi?rr? ^'V 5ki# ^|f tc srgf ‘^k’ |, 

8J 'sk ?ikl' 1 1 q| jfkrt ^rl | fs f^r^w ^ 

spn^ 5T q? ?r% I 357^ qqq qm> qil ^ ^qrr 

% f^q: sra" qil 5fq?rq 22 tnk 'qfq q3i?i:g 1 1 i?r ?r|t ^qqr 5?r 
qqnq ft I % it q^t Fspqrjft m ikr T^ifT 

1 1 OT^PT, ^fsift fqfqiw m Fq^ >ft qrtr qft sFqqjcrr ^ 55rfft it 
5iFt f% ^?r ^qsr ft^ 5nt it qf ^^'t ^ m ^ it ^rot 1 1 
^ 5R»iT qfq Fqrit % f€! ^nit it ?Tk qrr it^ sit 
it *ft q| >Tit?qi it qf? it srrit 1 1 


"%S^(Sfe^ 
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33 ^ ^ smr ^sjfJR snft 

w I ?r^ 1506 f 0 % ^ % f^r^uiicT*! ?r 5frr5r^ srt sn ?frc 

eqf'fp siH{nc *r|t5[JT ^FjtFjt^ ^riraRr Ffigw %m *rT « *i1^ 

?n% q^: spRT ?rF^^ ^RiT ^>5r % !R!iJR g?rT Fqf fe rtg t ^ ^ 

r?crrsrr i s'Rsr^t q^ % ^ccT qjifr qrvft ^ ^ 

^-'m vfV qrr f^rqr qrc?rT qr i qftq1%qj?r ^ pj Fq»qr «f?RiT 
wpqrq ^3^ fqRjft % ftrgf qi)i qRT \ q^r ^ ^ 

qRT qrq^ ^ > pR w qqV qt I qrtqPr^ q?t sr^t vs^ 
qt Fqr qg?r ^ pj ^ ^ ^ I, Pcr» % qq Jr ^ 
arrq, Fqtfg srPqq fert ^ fsssr ^ ^fer q it qqvV « qqJr 
srq^fl-prq? qrrqrq q^r qr {^ ^ 'jfwPH ^qq^qPqq 
fqqtJr^qnq |^q|5r, qq^tgfaqr wrq^«ftqyqqf ^^stsqrqqqqql: 
qpqq qfq fitq q^r qr i qr|^ |, qq sjqV g^gqi ^ stfe 

qq% fiq Jr ^ qf ^ iiMt t qrqR % qfij qr qq ! qt q^qqq^ 
^ f q; qr, qq^ qq S^q? ^ rtit, q^ qf qqqc 

q<k qiq q ^ qqr I qq% qrF^^ irq q?)' q'qFqqf pr^ % st®? Jr ^ 
qq»^ q;!!- qk qtqfqqrq gf vftqr qqpq fr qf ! q9% Jr qq 
^ qrqR % q«j qqff ^ pq'jrq q^ q^q ^ fq^rcT 
q^^ I 

^qfqqq % qqr?: qiT %q5r ^qqr ^ q^T fqqr, qq^ q? qqrqr 
fe Jt tFqq qf^ I qk q^ ^q % qrrf sft^ qq<3j q^qt | i qq% 
qfq qrqrqTq fq®^ qjT ^ qFq PrqrqT qk ^ qq qnf q*n%qr qqJT 
srqqT ^Fqitfqq Jr f%qr |,i qq% qrq it qrq qq^ sr^ ?rr^ qrqt 
% Fqi? q*r !Rr?q feur i qftqfqqjq ^ ^ qrq q«f qqqr^ q^ 1650 

^ qr qt^iFqq q?T 3tfq |?n i qi qjtqfq^q qrr qqq «rr ^ fqt ^ 
siM fq®q %Rr^ ^ ¥tqfqqrq % Jr qkfqq fqqJr 
qrqqq'tq fqo^ ^ qk^Rqj ^ qi^ % qq^ qp qtq fqqqf ^ ^ » 

iq qqi^ qftqfqqq sr^r q^gq qqiqr Fq^q Jr i 
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# # 


^ «TFfr % ?rirnT »rfe' I sfk ^ vf|- m ?rr«r |[nit | eft ^niFir 
55r^ sri^jft, 3ni wi «rt ! sRrisa' srT=3 ^ jrt «rr ^ ffiM 

ITT ilTfT W sn, ^ MfJTT ^ #rffT^«r % sftg m, ^ 
«rT^ F^t ?r ?rf 9Rr ^ r-st^k f5«rr i m ft sft ei«!r 
5itift % 5TF?i5^r ^ 1500 ?<Tf ^ pr |5rr *ii sprr ^ sr^R ^rfsr ^ 
f5i?'5r ^rspeff s?! ? ^t«ft ^ ?t9F^ ^ gsft-sprg^t ^r ^ i ^(r^fr s'lirff 
F^ w I *Pt7lTOr ft r |.^ pr, ?rfft ?n<t a«iT 

Pr^Owof % ?ngi?: ft srif fff cr Ffjrr m, Ff rft s?crf % fr ^ 

^ ^r ^ wm ^rw I 


#rfff fr fflfr 1473 1* ^ Iff pr fRt % Fffr^ fif 
friff ffif pr sir I 5frfr sn^rfif f frf srr-Frff if ft«RFif 
(Niklas Coppernigk ) i fif Jl ff Ikftff ftqlfff % fif ^ 
iffirif pr 1 17 ff ^ «rfffr ff fT«rf #ri^fff srif f7 qrsfffr ^ 
^ iMff qRfT Tfr I ff ff 10 fr «rr cr4t ftqfff f % ftar fr 
^fiffrrf ^ ffr srr I f rr % fnrr fpqf k ?ftf ?t fVrfff rr fsrr 
ffft ft q>t tf-srif ft I *rpf qft ■rfit ff if ^ ^ ftqifff 
sBift % ff^F f f iff ^ ?fF5ri? ^ wr If f |f qx f| qTf»if ^ 'pt 
fgqqf f^ qf flftf Jfq qf fl% I f ffT ff filf f fTeff *f f 

5nr ffT I f I “it^r^ F^wr % ftf qif i” ^ i srrR ^ 
ffl tfi f iFfq, f q ^t f q f If ^r Fff?t ftd fr ffp fif itrir 
f> 1 irftFfq ff?t f rqeO' qffr Fff r, ft fff r ff # 

snrrft^ f^'rftsri'tqitFerq-erqrqFrirerft srifr Ffirr i ^ 

frar-Fqm f^^ ^ i ^ ^®rrf7f Fff rei % f rw 

^mxk Fqq I «rqqr f f? ^ ^ ^ ^ 

^5ik?rsqfqfrfr^l't^?rqpfqrerr^ ?r'f^ 

fi^^f% I 

«w 12 

»l#n te siiw % 3' ff'J ' 
n «atr mit 1 rosi sff 





20 ? 

snr®!T3rr ^nnsfn ■jft' sn i wiftfeq' ?rR % ?f^<u 

?T5r t »T%f?nft ^ |!rr i 'ire^jrar 5f 

^ ^rt iftm % ferfg?T^ir?r ^ ^ 

w irR|V qs g% 3fk it J3[q> ?rqj?r SRff?; ^ \ 
^r^rfvfjft qft sRft^rr % «rT t ^ ?r?rR qft ^ ^rr i qj^ra: 

5iqit fqgT % qr^qR giq^t fqPtqR wqtfeiq 5I«ir qfijjtf If I 
q%tr ?r«rr qqftqt if fgfff MV fi? sflt ^ feft if ^l^nr 
q^r RrsFa ffrqrrsrr sfh: % ^|5 ijt % ?rf qff ffrfqqcr mq 

i|t ?R>fff 1 1 ^ qroj qfpTjff qff q53r ipi|9nT q>i 

?rri%einT ftnrr i ^ if^arift q?f ^ qq |f ^nrq fqftqcr qR% 
?iq% fffinft ^ qesr qr^ if i qrq if 'fugsriT ^ sttettc q^ qffqf 
qq qrfqsqiR ^ \ 

fqqqqiRPT it ?Mqq % qRfivrqJ qjfeqif qf^f^jff % 

^iftqi «ff ?fh fqqqr §fqR fqqqfq^wq ^ g^sqr f^fcfr ^ qf^g; q|rrr 
q?T I qi5Rr; tjqr qrq qf sr qfte snqr i qq sr qqr qrp^ qqrfg’ a^r 
qsq # sff 5fk qfijfq ^ f«i feqr ?fff qr i l^rqqrrOT % srfeqiRf ^?Rff 
#qqt it STfllf^tJ % l ^5if% qfgi % fqqqfqgiHq if ^ qft5?r qq 
qisqiqqr fqgq^r qR fqsri i 

qq g^q qji sTf^qq; qr sfk qqsff rswif % feitf ^ qq 
qq qq qjFsqrsqf w qmqr qiqqr qqr i ^rfirfinif % ^q !r ?5 qq qj^ 
qqrq qi snnq qr 1 5nisg[ qq> qr^q? qr— qq qqqq qwnq ^?qT qr 
sff p5 qqif qi|T qRqr qqr qqqqff ?f q^rqrqq qiq fqrqf i qq^g; qq 
q^qi qi fqjqfq qqjq^ qqg qqf^qqgqqrff gj'qif ir J 5 q: qrq 
fqqrf qiq ^ q^ qqg q|^ fq^ ?ftq ^fff qrq if I qf%f%qf ^ fqqq 
% Fqq aqqqrqqr Fq?| qq qqr iqq^s^q snffqf qjf qr^ ?rqq qit ^ 

Ciqr qr qqq^ % qq q;qq if qqjqT q^ 1 1 Fqsq qiq qr—q^ ^fqqr 

I'f qqr f^ir q?q qff q^qrqj qff qiqte'f qq ^qr qfr qqrqr i 
qrqfqqf ^ qf ^ qf| % qfir f^>^ — ifqi qfT sffq qqqr ffter, qq^ qffft 
qff qrq gl: s qf qfqiq if fqqprr ?ffq qq % qiqqq qq feqqqr q q§T 
qq ^f qf^ qq> qrq ft qq?ff (q^ m fq^ | qqq ^raqfqqiqq ^ ^^qq 
^qr ?rC5^ % ^ fqqq qri Fqifq fqvqr I qjq^q^q J^qfqqq^ qq qfqfqqf 





^rars^ ^fr 1 1 ?r?ir % 3 f%w ^ 5p§ ferr «rr — 

W wmt> 

w#’35#f r 


>5^ Sf JTi 'fR^ STTO^ ITT I a? f55ft ?fk jfk>T % 
’rfi’T ^ srf^ ^ I r^srpf 5FT SWRT !Tvft STIT- 'B5r 'tHTT «m 

3? ^ ^ ^crr sft, #% 5?^ *r>fl- »rrcr ^ »fl’ fr ^ ^ 

JT?^ '^31 1 1 'T?>T ^ ^ iR f%?fV ?r i?r ir^ sirik 

5r»rRr ?f ^Hra |, ^ I, 3:1 ^ % s^rFwt ^ 

3fr 3^ srr, fiB^ ^ ?raT =?i| fiper^r ^ ^ 3W ^ ^"t 

3 |t, ^ Pit 53 % arpn ^ Jr ’ 1 3ff ^ 

^ ?ri% 3gPrpRr g^ ?fr-i?r% ' 

q't srq^r ?jh ?nqqr qq qqrq ^ ^ ^r^sq n? j g?^ qrgr fqfirfqrr 
f3 % qq qr ?rT¥ ^ qitf tow'T |, s^ ?§pf ^ q^ rqsif 
tq 1 1 *iq% 53 qqq>5 qq'^iq % 53 ^ ®^r3 fqqr 

qqi, qq)f¥ 33^ ^ ^ ^ ?mrq qT «rr ’ 

?T;%qqr ^ qii jpqRqrjfT ^ qr I 3ti?r ?'?T qqr % qfq q| 

mr qrqqr qrr §r Fqr ^ JT q^ qgT | st f^r snqqr , q^ q^i 
33Jr q^ gt 3^ , ?p5r ^r ^3 % q>®^ Jr 3;q qR 33% 3f%3rfq:«rt 
qrer mq^ft i qg 5 r 3 % ^r i 53 f rr rc f qrqq % Fqq 33 % Fqqqqr 
g q R F qq %, SIT % qT|5 3T% gT 33% 33% qq> qF^Fqq % q;iq % q>gr-^| 

% gq: ^q % 8T3 q, Fqqg 5g^ # I ' 

^T qr 33 3 «%qq' qq 3153 qg 35qi'%qq>^ 3^r ^ 


^f§rW«rr ’ 

qfJiF^qt q^T 353 l?q% 5*^ "rt^T qmqi 
55 gqq 31 33 33iqftq Fq«^ q% qfJr % qr% % 

?Rqn5%q %5nf%3 3313 % qr%^ 33T3%qfqq3 % 
WT % 3qqr qft f3g qq % ' 33 33q qq ifeqjq> 

fqgM % 3fqqj qqiFqq 31 35 3T3 t 


5513 % |3r 3r t qg 
qt fg% 3lqt qqr 
F35ifq qqt ftfqFqq 
gqr3 3tq{qqJ3 ^ 
jr%4t % 
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«f # 

^ ?rh: # ^PT % r?«F?irw ^ mm 

wr I firPRr qf r wfert? f^ ^ tr^ ^R5 ^r ^ q^%5trK%^m 
«rr-?r5Fr«r |, q? if^qf ' i ffU^rq; irfwFsrqf % fqcrrw 

t|raT?T*f i)' ’W 3^ qf)' |i5f{f ^ jjT^ ^ ij-gf 

sTfifr qf[ 1 q|r ^o sfqf fjf^ ^ i 

qr|?rr ?!■ »f%gr % qrr ^str <qr i ^r ^ 

?rfM3^ gqr ^f^F5r«ft?l' 3Rfir qf > «i7 1 5r 3 f| qf Fqfer far 

^ qlsT fear | Jcft sfgfff ?rff Jr ^ 313 % 

53% ?PI% JT|t Jr%g' 5 T fjjg^ FaRi TT qq qq 

qrqr 3^ I 3 f «rr gq. q'T^rr fT sam 1 # ^ fafer iTai R unit 
^ faqfrar ^ fen- aar ^ i qigsn- sJr snaari ot fq^Rfy at 
ana'y aw fe 3 h% gar 33% qFw q;i gsnqr aV 3% 1 >333: 33^ 
p! srr^ ST^?R qrRT srrmT fear 1 fefasnaa % aar «rfe qTftatfer 
qitr'sify % qT 5 R qjt^ ^ ’ffeTaiat q;r srfeqjfe ana saefta |t arar ai^ar' 
«n r feq a"!- satar-an^a % aaraa ir aaafr ^aat afe at fe a? p af 
p aaa Faqiiar ^ fear qr^gr ar i qrfqr asr ara afefeay 
a^ |ar fe aaaa qfeaa ?feqr ^ feiialf Jr i|ai at ftqfeR % fenfaf 
at ar# % 1 afefe# # # w fasiar % aFa arrar ast 
ak aR ^ 3# aia fe-ar fe aq^a; g# ^ aq^ qq aw aq^ 

I, feaJr fer-TRT ^ | ak la g;^ & qfeaa # arffe 1# 1 1 a# 
i# # aifea afe at ara # sft 1 tJr ’tFafe-at # #qfaaa % 
apai a t # aar feakrwrr % iT- aa af n't aa af 'itar ^ ^-arifa 
^ Fasrpff ar 1 3a% ataa ¥t 1?^ aak aa aw af | fe aafe af aa 
Jr qftqfaata # ara # arw ar fe aaat qftat qq ^'t |, fe^ 
qqaRta ara % arw aa # srq^ ^ sri# # af qsiar qaar ar fe 
?«# %fa ^ I ak a# art aar ^ ?rfet qkssar q# I ’ 

3 !^ l^a'taqrafefeatqftwfeqfcT^sqit «fti 'fiar^ 

feafasnaa % afean^ aTf& at 4 fefeat Jr srarfer ^ 1 w ^ 
s# # afefeat qit fafFqa ga: 'ftar faqafaqnqra ^ afera % at^a^ 
aaf qq 1^ al I 3% ’sra't aaaarf fe# aat ak q# % ara^ , 
^tt qJia af't ar 1 afr aaqii wna ^ sar |ar 1 afr % ^ ^ 



# jrFerrOTt # 209 

^ F^^Fqrff fwr a'srr i?r "sr^m ^sr^tfr ^Rrffr^ trqr 
»rfio5r?r” ^ eTifsr ?r f^r^er fiprr i 

5 J?f% ??^?ffen?t 

^ 5fF^ ^ sr^fi !r|ir?srrfr i 
^!TRT fsrg^ ?iT^ ^ isrFw pr ^ ¥F |t snaF ^ i sq^ 

5 ^ f ^ gg% ^ ^ I tir ^PgFOTt % sirl^ 

i) ^ I srr^'hr Pr*^ % 

PnO^ % fC-cRf^ ^ sfift^r ^ siEqr q>r gtq'fsr qfcrfejrV ?lr ^tsr 
sTRiT 1 1 ^fsrMt ^ fg sr^ ^rfjf? ^>rcr feir fara^ 

gfr*Rrr ^r ^ sttst gsr f?rr | i 

sra- ^rgf^TJft ^ ?iq^ t srrqTRfhr fqo^f qit srimr 
fipn eft g^ grgft wains' % siftq> t§?jt f srft nft i ggft stqft 
^r iF gg'Y ?rfqg gg ^ qft ^ % ^Trag- tc g^ft 

^ Fggft g^ fgcq;^ Prargr f% ^ 5ft siqft ^5ft qr gjrsnr R\a ’ 
^ ft wqq>7 gqr ftgr 1 1 ggft *q^ qft sft^c gg ?fqft ^ ^mr 
g> fftfftg f 5rr Pit Fgft grgft =?F55 it qrr qraR> , ifegr, Ff ^ gk g gift 

ggr ^ qj^ I, gf ?ftT g|F, g^ffgr % g^g % sgrgrfFggf % gpg 

fg, gf, ftgrg gh qgg t « t *f§ Fqurr fg 

gqNf ft ftgft qr gr^ gft f( srqgqr % fg^f ft g|ft gftgft, gFqg ggqrr 
gr^R ggr fg^Tl ^ 1 1 ggft g| ^ fgf^ fw Fg ^ss gV qft 
wr-gseTT Tf gr 1 1 g?ft ggft f l^^Fg ggr gFg ft gqg| qg 

qgr ggigr, ft^ftiqjigf ft gr^ qft gs ftr^igr gg fft smg ft ftgft qt 

qftfftqggift ^-\s gq? ^ 1 1 ggF ft gg ggg g| Fqgrr 

Fg qnqiRT ggr ft gift igft g*ftq I Fg igg-T 5c'g ifggT ^ ggr | t 
gfgFggt ft gfg ft ?nftg^ ft gf §gr Fggr fqr gggr gg grftrqf 
gfe gi Fggf qg 1 1 ggft qcg'nogg gfgrfftg ggr qrr ^g Fq>gr i 
?rqft qi^gt-gig) ftF qfgcsr ft fgg ggft ggr qg fft^ftg Psgr i 
gf ^qlft qi g qg gfzgjft gr, fg%^ ggft i?^ S^g^ srqjrFsrg qj^rf i 
grftftt ggr qftqfftqig ft ^sigft qg fgftgg (Dialogue on the two 
chief 'systems of the world, the to Ptolemic and the 
Oopernican) i fftf^ |ft ggft ig S^g^ ^ ^ 
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?nT*r T? ^ ?nar i It srt ??rrstTJTr t^t i 
?rarara? ^ sinsT trnrr % w srjr vrift =^3r ^ fl^ 

^ grw ^ ftiqr *?r ?r?cfT 1 1 5?r sTtcijt ^r ’s^r ?f^T 

% ^*5^ ^ ^rTsjff % T»r Sr sthtt i 

l[?tfi' i?r #TrT ir |, jTr5if^> gKr 

^ ^m?T WT % »fl«r> ^r «ri«r «Ral «r f»rcnTT ^rrfn 1 1 5TF5rf%ift 
I f5ft 'R q^ ?n*r |t q^ a*rT q^ »f>% ^ ?rr«r Pttrr 
JT| fir® ^ fir^TTiiT fir «iTf^ fiT sif ?>«j?r fir^rr | fi> jrr 

& ^er firr®')’ | j ®qffr Jrfirfimt gT% <tts ^ fijjrr ^ 

I 





210 


* • 

^7% arc^rgfyq- sirrff# em ^ ^ r?Rn*m 

■TfWW^rrr^gt^? TOT- r-nr^rr g^fr i?r « to % « iR«r 
’srr i^r I > 

f'TRRsrr^Rfk W ^ ^?rir ^r?rfe?fi 

^'^ ^ arm! ^|7 jft i ?rf^?nr ^ ^ ^ ^*f ^ 

^r srr f f?r JTfrrT ^ ^ir? feg sfy^ % tec ?? 

aiRfhr 5fk ?r«T % Iff «T|>iT t^rPr^ w ^raror 

prrr 

«ft?n5py *fl*TT7 

^eral Jf 'tf)^’ ( Pisa ) trqr fpTC I r Jrr«r>r ^ 

svrfir^fhr ^ 1 1 fet fnn: ^ ^ ??ov ^ ij?? a;! F^ior 

^TJf smcRT prr srh: g^T ?^ 5 io ■cwar T|r i i?r jftjrr'j 
% ffwftir ^ ?«s ani - 1 

Jl? *ftJTR ^^>WTK % ffrfW I I ??r& 3175 ^ I ?rrj<^ 

?'9^ 55't I cm 5^ <Tf Ffflf ??l* ^06 

1 1 srrTFTT % #Trc # ef^m 

< 

271 Fafif? ^ i?^5rr«ra ffhrr |» m ?!«>§! 

»ft57iT ( Leaniag Tower ) 377 1 1 W7f q r g-Ti ' w w aroj *71 1 

52ff aTTt 377% I 27f ^ fqrc77 ^rf 1 1 1 ms# s®?' <77: cit 

i^7 3nRrT| 27f Tftm fg^fl >7f I 37? 1^7 5? Pr% 7 
*7f srj?5nT 37727 *f SN? ?rf?ra5 ^r 55 sik 537 >71 

1 1 Hli 3flW? 55 ^ IP% I I 8775% 3 % 573igT I F^r 271 

3flm^.eFR!j7%Pr^^5f|-|, iRpr^ fr^'i 

7[7%%| ? 

|f, g7 171 qto ^ f5% 1^ ^ 1 1 % 

sfi^ ? 7 ^ 577 55^ mr I fsp 35% ?t35? ( Pendulum ) 

577 F^SI^g F?75:T577 *77 I ^ % fkrSM ^7 57''W7 3% ?5 5737T % ft 
fi75f7 «77 I 375 8 % |t % 7?^ F5:3 27%f5r2% 375% m % 377% ^7 !?7 I 
5 T 3 13 37 m % 3?r0 3773 qr 31 ^ 35 % %37 F^r !?5r ?m&r 
m ?5753%%3157<Tq;3 



_ 

wn»f 


sriffr 

^ 5ri:q ^ ^ |gff ^1 1 ^ j^jjl 

^irr^f*Ti 1? *t, q?rf'if s?!!^ 3 f^ ^ i ^5R^!r ^ ^ 

nHn ?§: a? ^ ^ ^ ^fii^ ^ 1 ^ 

iaprar |l^ % ^') JTirt^f^nr ^fer ^ 'af> «ff 1 q| q| airq 

srr^gr^ ^w^fag ngf^Erq^ mfJicrT?ft >r ?ngig i) ^sr 

^ 15 ia Tfr «rr 1 itrwi j? %c5rt ^ fer^r ?rre-w % jrr«rfiT^ 
(fff^H^) *n5OTcn?T} ^ =g'«r«f) j !•«% vt g«rr irra^ 

% ^ ^firr aqr I %e5r^ irit?? ^ X'i.cpi ^ q^o gqi 

ca% <ftfr '??^R[ ?H6.? f?^)’ «i:iTo b:o q^ f^r 1 aSijg caff ftq 

sir f!^*}# q;Ro CTo Jfl Jiftjg ^ ^ %qT I 

wtl^-sftqg ^ ^cgR % f^ii: i?s rricsi^iif a‘qla Jiftia? 
w a»q^ I sfr^*R JTri>5rg ^ ^ q!) q^fq^rag wiOTsf} % f^q^g 
«lqf^q!a % ferRl ^ f^qia g«^ ^ qj^^/r & ^r ^5ft 
«R ^ I ^ «fwa?f gsg Cfft g;^ ^ q^wq- ^r sir# fq; ^sit 
1 1 tfl%«R: ^ fa teR ^ srq^ Pm-ftrsq ^'sr ^ gq*BPir 1 

%'9R ftsR q!t gglRi fTqfg ?niiFni:?qk qs^r^wf^ 
qiat ^ as}', fa% ift qg qq; I 

l?;qo q:o ^ q?^ig; gq; ?!(S.V §5^ ^ %cgR {g| 

% lit ^ qfea q«rr aata-mar ai srsito ftpi ^ w l 
q^ qrPi^r q| qq l%qr, qql^nRinn? qrs^ ^gr ’ca^ 
|q: ifl aq^ q^ as^a'-iiRq ^5i}?q|fs?}|q|qfgqqs!Tqqg^% 
gjviR; qftqrsi} i? wiw^ anrg % qrRlfta? qR f^ql w qsqr awiR 
% fiiqsOg arwRf aigr sir ; f^sg qilqq qR^ral gsir aaiF^ ^ i 
qr«nqa m qq ffR % q^^ra; qi^t ?i}^ qft w qRqq 
ftgr I ■ 

sfRWf ^ ff|j^ ^ ^qr qnfR gqi qf& i?qrit % qit h ^ 

513^ Pfcq; ^ w*} qqra^ gag ft? |q^, ^qq} ^ 
q^gig ifft^ q|t % qi^ ^ ^ inrqi?iffJrqgfs-Prq!%i igl^rq'tl^ 
‘^'5R % PRH’ (Kepler’s Laws) f|^ 1 1 1 f^H t»— 
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(ll JT| ^ % “STRl (pTf^RR q-fl) ?TCgT^ TTHT tR HOT ^ 
I ?35^ ^ ^ ^ C?i ( Ellipse ) % ot ^ 

(Foous) q^ I I 

(2) 3Tf fWf tR f 0 q«R HT-H | W fl 

551015* (Radius Vector)— ^ JTf I — 

0iTq ^ %?rtr$r qR 1 1 

%' 5 rT % ft^ir % HasR ^ Ht sri irm snf 0 q«ii 1 1 
f 0 srq>R srq sc^l % sFftq ^fdl | (Rif) d) ^ *rRr f §5 
t) 5fi^ I f%5l *if^ ^ SR ^ ^ s:5cft 1 0) 

C 0 ^ (g?f % Ri^f f §5 rft ^ stnft 1 1 

(3) ?i4 ?) jtD qjj SR J)|f % qftHOT % 0jf % ngqif 

^mti 

f 0 PRIT ^ % f^q; OT ^ 3 f 5 ^ 

0*0 S*^ 5)1 R| 1 RTR I I f g 1 0 ifR % RT(f HOT 

% 0R0 ^ vft 1 RR tit 1 1 f0 HRR qs: OTcT ^1 8[t 0[? t sr’RPi 

i'623|'i Ri^t 687 1^0 trlfarliRiit 

%%i qr 1,88 I I HR ^ I^R % H30R 1'623 w RR Hqfec 
l-523xl‘52Sxl*623 q<R^ ftqr 1’88 % q>f qr l'88xl‘88 % I gqiT 
qi^t 'R t)0T I fis q)ql f r 30? OT t ^r |— 3’53 I q^ 
fJiqq qpq qf) % qr^ d r 1 vrnj; fiqr 1 1 

Hq^ C?f( ?flq ftqql % f^c; fOTqra 1 1 ^ tflqt fiRR 

qff RiRq^' I ^ fR% qitr ^ f?r ^00 it qt^q rir I, f%5g 

Rllqq % ^qr? rr) % wr? t qi) sfVqrit it «t l mRlRt 0?i 
^ ifl RlRt «r HRRTR tt0 | 0lt Rr? (rI" P) I; t 0? RRt 
^^Rit srftifn^Rt Rjiit |^ ?rf6rqi|t %qn?qr # f^it 
^ti 

01 ^qq qqr ?nf^0 001 1 its) 1 1 q? qrf Rit sft f% rt 
011 0 rR Rd ftcRfr RT, It t) qf f^R I qft? iqt % ?rsir I i:5t 
‘R5r#r Rpiraf’ % rtrfr t rqRiqa Iw rt -, sir it fR0T#i qf5 
RSf^ jRRlH-Hi^q't (’Royal Astronomer) 01 sirs ftgqj 0 ? 
fOT, rsrsqit ^ q? ^‘RR it RR;^^»? t^it t RS^ HR^q ^ql0‘-HRq't 
fqgffi |q: -, ?r^ nqit SR^qii % rro; 0*it jft rrr q? r fttr 1 




5ft < 5Tr55rG5; fsrftsr Jt «nm srrar | 

't^iT vifw^ ^ f;r5rcri i Prit % ^ ft ^y. 

^ ?rfEr^ ft f ft' qr ff«Rr qrq ft ijqr ^ qrqsik ^ 

^ |5rr^ im q^ftft sr^rar «rT— snft 'qviqj^ 
qft ft^TR ft 'Greatest Genius that o'ver exhisted’ q>|r i q| 

|ir «n 3ft ftf5r%qft qft ^ % ?? »TfVft qsrqr^ ftgR ft ?rmT qr ! 

5115 qft u? 5^ sn^-qnr % ft qsur 

qift ft gft ^n«pr % f|}5r’ ft ft^ i qftr ^ ^ % 

3q5:Tf5 ^ qruT ft |?r^T Ff qr| q;?: F^nn qr 5fk fgxq ^ ft^q-ium 

^qft qift ft" ft 1 3rar 5r»mq spT |5 it ft ^ ftftft 

^q qJT ft|Rt ft W 5fl[5J jgzq ft ft (iqft ftq ftft % ?nw 5^: 5iqft ft 
% qru ft? 5iTf I qft sfTqsq: grftf gqr mx fgsq qu 5fqr tot ^sqr fqjiT 
5ik %ft % qiR ft «nnqT i q^ fgzq ft ftft ft ?r ftft ft gp: 

% ?f3r ft ft^ qfr l jgsq % qiqr =qt|ftft fe qf ^fiqsr fqqqfqqnqtq 
ft qqft % fftq !5nq 1 ^ % f^iq ?g2q ^t^qi qr i ftr fqqq Fqqirqrq 
ft sftqr qrft ft ftiqui 5ifftu qift % fwg ^gsq ft qisl^ qf^srq' fqrqr sftr 
5Tf?r ft 5rqft g^qq ft gq^r pr i 

F^jqTqqnqw % qsiftqr ft fgsq q>i qi s qi pT ‘q’^Ru ’cir i 
?^r qr^sr qii f^ ft gqr ftq ^mi 5ik ug gq? srq- 

?uft ft. q;. ft qftqn qi^ ft, ftftjg ft gg ggq gqi gqgssr gft 

qg lift ft I 

fgsg ft sHqq ft gg m\ %\ gt qi^qgqf q| 1 1 ?fft qft 
ft ggft 5ift^ 5TfftcqiR fqft, gftqi g^gstH fftq 1 ft ftft ft Fgq 

qt gqq;5: ft, qft^ ^ fqft qp^g ft qqj gftq^ cft;r 'Sgi qr i q| ftq 
gsqq ft ^ffqg ft sftr qsft gqr g> qrfftqjrFift ft rqq q F qqrfgq qjq qR 
Fqqi 1 qwig: fqqqr ^qR ^ ft ft qrqft qtq siHr qfi i ^ qqjpg ft qft 
ftgq igeg 5rqgT 5iFqq? gqq g5:| 5R| ft qgrfftqr ftft ft gqRrqift ft i 
fggq ft qmfg qq qq^ gqft giqr srggsqfftg "g^^qrqrftr 
q;T fgsTRf t” i fuft gqi qftiisrq? irrsrr | fgrft wi gftt gift ift i ?g5q 
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«iif^ ^ ^ 3rq^ % fiw d wm 

i»T^t siRT qfr m, srit % |^Pr«B ^ ^ qft^q ^RW^q" ?rarp 

sir I ^ g«n Pi?r?? srCt ^ ^ % qit 

«:« giftsrf) qqit % frnr qi 1*^ qrq '5?l3iq?q ^ssr’ 


(Eudolphine Tables) Wf I 

t?41 ^ qf qfr nrl tPrar q^ qi ^ 

^ ?r(P^qi fiqfe ^ tfl qftqa^^ jt ^ qqsr 1 it, 3 ^ ‘irq^q qf^rrasr, 

I ewiTq ^ ?rq?q ftqr Tiqr 1 3r*T ^ ^ q| 

*fl qi'q il qqr T ?rfci ^ ^\\\^ » Ml ^ ^f^r % ^irqar^fcr ’E'sftqf 

^dlq q?fl q^ teTf I 30^ q^ q>T 3Rf f|3iq qrt-qit fw 

f^qr 3iqqT qqr 30 ^ ‘fS'FK qifiqfl’ (Bndolph Tables) *ft qqfr^ 
qiisr iT sn^sft 1 Ml ^ irsinrr |l ^'sr^ % 0*fl 

51 qrq 1 1 ^ qnfif ^ sr^3 ?nt* ^ 

II qisct il qqr 1 qiftqft q^tfbg ft qf 1 | 3 ^ q?^ ^ 

ftqR srqiqri ^ 1^3 i?rr ftf ^r^l ^f^illq ^ ^ 

ftaitSiWW'O’nft SPsiO?® oifft^wW) 

jJism'aiwPpAsniTl 

m ^ RrPw «t «w "« I ■ssra: ^ v® H W >?<»« » 
as I * =^' 
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•fe ?r: ?ri|5r^ * 


^ ^ ^l[q:iTr¥t?r ^ ?r?rR % js?')- sft crt giPro 

5JiFeR>%> Tm«rr^ tR^g; ^^?r3R% Pmtsm 55r?rit 
mrgjff si^fT ?ffcr qrl sn^ ^rat stf^ftcramf ^ sran^r bht 
fsT ferr «rr i ^ M ^rRrf^fts fqoft Jf ^arsi srfsR) ’T|??rjiiF 
SIT I *i| fij >i7 “^Tswr <st^ Tfeiirr ^r |, ?r*ft srt ir§ 
ffR^ ;iflr ^ qRT sfT % ?rrfe^ |e^ir % ?rh: ’^ffnc erqrirT f 
t ? s««ft it ^ ^ «it^ wt f irat I ? Jt ?r«n?irrq’ 'a'ff % 
tmfjRit ^ |l sft 1 gJir ^f I fir 5Tt ijqr firrsR^ 5Pft%Jt 

JT|t 2r fir q5|frj ^t?s*rr ^ ?e^ % ’^Rt !fts: ftrgr |, '•f? 
^ ' 5 r»r?iT ?Jrnr fi>?ft it wt ^r^t »rnrT ' 

<RrT frrr sral ^ S? fR 35T% t ^ tt w Prf i ipr if^psr 
^ 5nrT sTf ^ ^sT^'t ?rfPRTr % firij ?inir | !ffi 5fT% wt ^ 

qi 5 RW ^ ^ I 3sit^ ^"RT It^ ^ ^ fir*rr 3& mx fi«rr 

3*1 *R St fif^T I S? r^pJf ST^ SR*t ^ 3 tR fis ^Rr sr, 
^ 53!^ T?: ^'tt sirr^ % t{s jffirfhr Tfftr ^ft ^^rF^irr 1 3«5^'t 

it SI^W SfiP I '“SI sFffi 'R it TTStt ^ st? SWt t 1 SRcft 

iR 5 ri PRi^ I, 5^ ^RSJ ^xx gw5ft sf s ?5 sifis sr srat 1 1 " tit ^ 
f^ss % ss ^ 3?!t ' 'tit ssr V g?R fstrr, 'w^^t swiftjr sFti; ¥t ^ ^ 
^'t s?gsT 3^1 % 5nr sCt tr^Ptrr i sf ’^x ssrtrr ?:|sr 1 1 ^ 

?iq% ?tr ptsRnftff % fsss ^ ^ irm— Every particle 

in the universe attracts every other parties with a force 
vargide in varying as the square of the diatauce between 
them, and directly as the product of the masses of the 
two particles, sinos WTT m st^^s^s ^tir^?iq?ft 
ij ^ s^Titr it svst m ^'firtrr 1 1 gs*i?t sFts stst 


ftrq SR 5ft ^ qjTR s trsi s qrr it ?» ss 
5T H s? st sw f? s siST % s ^ to S'lr I iitr sraR s s xx 
^ST iT%»ri s# to^T ?rT^s^ ^ ^ Slim I ss St |sr 

r5SRr%?pfe%S3fT^srS ?S ^St «RT<fl 
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Safety lamp Tfr far# ^ ^ ^ ^raY 

!iRr*raY ^ srmf^r # simwr fl 1 1 ?r ^?fT 5r ?rrg5rYJT ^ \ 

NV s>Y it 'fixit tR srmw fipjrr i ?nT<T % ^ w 
^ f^TH ^ W ?R?R 5nt I tmffRT 

% 55r5TT sf*r !)■ *nTT «!T ftr !■ ?r^ '>n| Ir ^ 

' % fsp? ? F^fspr ^Y 5JR?«rr jij^% v^ fro ^ Jr seJr % 

^ ^ 5^!% sfraT ^ ^ i 

<; ?«;n ^Y ^ srgf«rr ^ ?#r spraft ^ 

^mccf ^ 5^zf ^'RTfl ^ ^ ?R5?n?: f?«rr, *ht?: ?r % ?R§ 

F^r % ftn? otjt fr|t F^rtr ttcT ^ i sr: % wt ?Ft #? 

^ ^ ?5 ^ f*nl^ ^ Eoyal Sooiet frnpp siF«5 

t?rrfJr«P g^TT % ^KTRFtT 3|t %q; ^rr ^ fwR ^ *r sRjft ^ 
H ? ^ ‘trr ?r |wb 1 
^Y ?ffl% q? 'rw fern HR ot-^Y ^hY tpr SRR 

Stsft I t?Y ^ ^ qtr’C Jf Fst^t F^ ?rffY q»R Jr ^ ^qr x^ | 

sY^ wr(r »Tfr% % ?Rr ?rYsY «r ^ lY rwr^r 

^ FsfqJr ifrat sFt.qfcT f^Y |f I 

q*P fjR TR ^Y 5p> fik^ q^ q?r ^ w, ^ Fsr^ |«it 
qr I qqJf tprt ^FflsnjR Jf q^ qg rkT ^ ^Rfl qqf Fqs 
^r qr 9ft?: w gjftq ^rr ft qqf Jrq ^ 1 

"qi??ft qRR q?q Fqfe^ftr qr?^ft'’ — ^ wm 'S?i ft « 
f^q qimf^ ftqq qr Eoyal Institution 
% qr qq Rrtt 9ftq qftrq sfT ^ qftsfftqf q§ft 

^ ftrq FqqT I 

l[Trq qjqqr— qq qqt qqft qR ft qqR qr ?ft qrc^Yqq 
qsftqr^q qrqq? fft®^ qqrq # qftqn 9R ?! ft i wqft «ftf^ ^ ’(ft 
qqiqqiftr ftsrrqjf qr qqqrqr I 9 r: ftqYftif ftr qqft ft qqft % 
Fqq qrq qr qq qk Ptrsw q^q ftft ft i 

qrq t#t ft '^qrt ^ qrq ft^R ^Yq qqqr qRr qr^r 9ftq 
ft fq qiqi ft Fqq fftftq ftqqrqt stqiftq *pY i qq wr ft t^, 



>iq | F3r^r% i)" ?rtiT»ig' frrir 

?'y sfV I f5i% Prar ^5JT 'BTit q? 5ftf rij %; f5i?r?i- 

Jf *n>r^ |52:^, q«p femfr ^ 5i?^7 ^r |f, far# ^ v 
^RTR ft ^ »iT?%5r «B?rt qq ?»£? it cfhr^ ^ i fJ!% offir 

Jr ?Ji% »Mr Ftot ? »r#s ^ fga^r frur^ ^ 7Tfg Fqj^ t 

^ET ?r ^ sn^r I ^ ftr^ ^Fw ^ f% q^f ^ %75r 

? ^ 7T a F?5T FTTira^ 5 ?t?)- qjtt 4% |t ? 

% ff?T ^ »rq f ?rrsnw ^*rra- Ft^i^ F^^rerfrr aV^r \ 

?«;o!t if 77 ^ vtamt if 7Tq%5r iR^rt an^ F^Tt 7r75 
q^ 777^ ^ ITiFT it iT^R qf^r 71^ ^ 777 q^ ^1 f ^ F^q 
qqTTer % fe?7«rT5it qir ^ 1 g577> qlf ^ 7577 ^ q:^ % 

qgif «rg^ ^ 77 7 rcf % ?ff?: tTiFq^ q?crqff it cqqff 7F7 srfw qT 1 
af5|f% ?77 F^^ar I F^ 77if q^Jf qrqt I? qqfqeq if F^nrr Tf^r wk 

FqJfff 717 % % 'qwmFqv qs^r 7 ?af' 7 ‘?? 7 if 7 ^'?fF 77 T f^Fqqfi' ?r 

^7T7 7klT7r I 

*rri^7 qt ?77r7§77 7?sr7r t smrFqq ifqr?: 77 % ^rF^qr ,% 
if if 7 F 7 qrqqi q^ 7^77 ^ 5 f| Tr 77 if 7F75 

tirrPnF |wgf qrr 7 r 7 qf 57% If 7 t^ if 1 

'kit ¥f jrqf 7 ^ ^ 7777 1 7<f7 1 q^?g TTTf srftTT % gqf 
t $“% 77 77 7f7 7q I qir 757 t 7qf7r7 % TTrk kTITf 

TTTqr ?7r7 77 fTT I 7777 t Tfift qTT 77171% t FsOT 7^7 ^ Sik 
7^ % 77Tf7qi Tkfrr 7^% t I qo 75? 7f TTWr if t 71777 %7f7 7I7q? 
qqr F7rq!?77 % ^ITTR^ |q 7|f 7?^ 7I??7 7177117 77 7f T^en 
qff, F3i7% 7rqqr 1 77Tf77 7717 1 ?rrt 1 7q ?«;» ? 1 7177 fTpafs^^^q 
^ 771771 t ^ 7|q7'^f TrqrqPrqr qO^r^ Fqgqq 

^ Fttt' I 7q ?>?»« t ftsrtT’ qff 777 % ^ TfTqf qrr7 (Caustic Potash 
Ttk Caustic Soda qif Ft^bj ^ 4t mg Potassuim ?rk Sodium 
qq wFTBqrr^ FqJ7r Ftt^ mr mgiff magnesium, Barium, Calcium 
^ Btrontiiim ?t «k mf75m7 |m 1 ^qqu 777777 qmFqqj 
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^ w 5 ifr ff ?f2r wtfIfJi 

^ l^rOr ?fk ^r 5? vflr ^ fg:?rT 1 Pr Efsft^tJT |r?f'e ^ ^ 

JT? ?rT^ If >nf >55 fwr ?fk f ^ If 3 ®! ^ > 

sfti |Tr wr ^ 51 qr ^ % ¥«th ps 'ftir ■!¥ qff q^ jsnr w 1 

1¥ qff^TT If % srrq qfjf fq^ Pi>¥t ¥¥ qit ¥^¥ ¥?n^ % fwi? ^ ¥raf ^ 

^ ¥i qq q q » ¥ r | — ( 1 ) «Riff^ ( 2 ) ncqPiqr ss" qJt 1 

^ ^ ¥5q;^ ¥tw mq^rris', ¥*ftrqqT ?ff^ ¥T^Fft^ 

' ’I'fft qit ^ a^¥ q^RT \ srnt “srer qj'c if t?q> ^ qR q^ ¥|R¥T % 
?qR qsfqjq; <?f¥¥ to, |i 5 ^ 5 ffftq? to ?flq ^ 
qif ¥t gTO TOi^ ?r ¥<B 5 r ff ¥% i 

12 ^ 1821 qjf ^ ftfo ark TOk qrqqf i?q? ^ 

¥f¥<f ¥Rif ¥qk % ¥r«r qn^ qff « sifq i¥ ¥¥¥ ¥q> ¥1 k?rR 
qrranqft q:r ff iqq qri 1825 ¥ ¥? 

kfqs |¥T I TO qq "R 100 q^ ¥T¥r¥i 'fq'q ’sk qf^ ^qt 
fsirof ^ ¥|f5rTO fqrof «ft 1 n 

?fPf ¥¥ qR 1830-31 ^ ¥% f3iT^ % qrfqq? qk qk ^ ^ 

V I ¥TO fw I fq 1815 5rq; ¥| qfs qff wrroft 20-22 ^ sq 
pR qf I qR If qpR Ifqq if ^ tot, tot t ¥ lo qrq fror 

qrT froiq qH' qr^q tott% ^ tot i 

tfe¥ q>T qnf¥«q>K' — ‘^¥¥ to qrrqjft’ siti %¥ If qqit qt qq 
^ qrfqn qR^ ¥¥¥ TO qro qqiq qq Trqrqfqqj wfksqro fror i 
^qq ?f Organee ti¥ITO % qqr TO k¥fq ^ ^ |l| 1 ^nar 
qrarR 1 3 ff f¥ qfqf ^ TO ^ Tfqrqfqqr sn^rr 
gncr qqrq fqiif qilf 1 1 

TO kqq If qqr qrq qftr qfirasffq | Pf q»T^ to qqHfq srrk 
qqf qf ¥TO qqi^ ?f ak fq ^ ^ q^ ^ gq ^ tor 

qr qqr qqqjR ¥^ ’ TOlf TO^r dt g«t q^, WR, ^rq 

srrfq snffapffq “^fq qqf^ ^ ^ ^ qqffroq 

^rrkq tRTfTO'fq TO qqro % qqqt qq qtR iiqf iR ^ fq arqq^qft 

fqq qq^R q^Bir qqiqr qrar 1 q<l TO qqfarqfq qagqt qrftqR 
^ ^ fsrfq qrqjf ^ fqi? TOITO ¥fT qgiq fMfT ^ TOPt ¥TO 
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sRjrri?* f%5i% q?^ ^ 5rRr ^r I ft fth 
qfr iraTtr ftq; f ^ ?|t 1 ^ Tcffy ? 3# % 

M ^ ?%af-qfpf qf^5r?% ^ ^ «?)• i ftnn 3? il^ 

^>T % ^ 3r5r ?r^ lf<rq>^ ^ rq^rR m 

sTic? ^ ft?r i f<r ?>?pr ^ ^ qjfff ^ ^^qrffl' 

73% ^ Jf qr^ 1^ inf 5r 3 ^ ?«;?si Jr 3 U 1 ^ % 

qcfttfe ?fft ii?^ ^j[cR snlwcT q?T3 !rnM3 
I ^ 33 ^ m?l ?> ^0 if aqr sr^ftraT ^ wr ^ 315 ^ 
733 7 ^ 3?Rr » ^ ^ 33 %*)' Currant Eleotrioity lr ?nftsq^ 
TTcCT (Volta) ?r 313 «^3T3 |f j 3|f (JT) De La Eive 3133 wfii 
tarf^ ^ %trl 3 r 7^73 | 3 r i ?jft pjt Ir 533 ir^R ^3 % 
ItT ?fk 3t ^33 % ftq f337I!r ^ I tqTr 3^1 ^ 3IT Tt^R 
31 313 ?f|- 33: 33% 3T3 3^33 ^R # H? ! SStfttf 

Da La Eive ^ 3it ?33 333 ^ ?rr f333<ff 7?r 3r » 73it3 

% % 3 t # ’fftftsf)' ( Q-allellO ) % gT 4 t? 5 r *R 3 3 t | 3 I ft 3 % 3 f^ 

»rF3ft^ ^3 % 337 31733 ^ 31^ nT33 iT 7|3 37;?ftlS3 ft 71% 

% I <t3 % %5?i; 33r %33^ ft5F373 73f3rga)' 7% 3r |3T I 

3te% 7^ % %a3 % H f3f33 aft 33nf ^ f ft I 3k 

3r?a3 % 1^ 333 % %^lt 3r ^fPlTr !ft73 3nci:3 f3r I ?« 333<r 
3g[ 7% %n% 3 37?% 7|^ 77^53 f31^ ft3T3ft7<3’ Ut^Tf^T % 

^r I f^fl' 313 TSrfeTl 3153 75 5373 7|3r 3tl3^ ^3^3 37Tf33 
73 ‘3533 313 3753' % TTUfW |3T » 

f3ft3%?ff 73 353l'7f51jr-3g ?«;?5 % ?77<> 37? V 313 % 
% 53 Va 3>ft7? f333 37>Tft3 ftif I 35371^ % 31% % 3f5ft 3 
53 T tkl 375 ^ 33 31^ % 3 |^ %31 I %r7i3 f33I33 % ft313 37% 
% 3533 ig ^ 3135% 7 % ^ SgW 7% 31^ ! 1 31TO Tig W 33 

7R% 75 3? 33 %t 355 353 ^ 31^ t 3k 5% 5331 ?%?% I ft 

^q7?gT^?rT75P%%*i^r37r3 3r3l|l T3f7%5lt537?l 
7tlf3ispi5 3 ^ 35 71% % 735 5% #715 35% %1 -37115% 7% 573 7R 77 I 
r#37%73f3T^%%5l>^^7 73%l353T3T%3%s7r77^ 





^’Tsr, 5ru^, ?f'BTi2, 5r^ qitqsiT ?nf? 

^rrarw 1^ sto ?nf«s ^ | ’Fsr? 

snf? ^risrnw % gro fggiF^ 1 1 ^ sprI: gaff ^ 

«T<tEfn Ir vft fg^RT I f^ qgi«ff g;? gg H^giRgsp 

. 1 5ft ^ 5R5r ggra ?ft 1 1 ?n5t =g5R>^ gig^ 

ggigf Kft i*ggr5g TOfpggirg ^ 'rctgTT ^ I 

^ 5g^5r ?fk Fg^ ^ ^ it sfggt gwiFfR? Fgrfggt % ?i35f 
gi'^r F^gr Fargqg 5^5 gl | F? 5rg 96 5Fgig- 

^ggr qgFggr sftg figgrg gi^ I ^rlg^ gtgijrsft gigr '^’oi Fsragr 
^rg gT^t ^ mH\ it ^g% F?j«rt 5^ igt 2n gu gg? 

Fgj srg ^il gft <tg5r stgiii^t gg ¥gigg ggi^ gg a?5ng |?g at Ig't 
gigT ^ ggi % ggiag Mt IFgig % gTgT tra^ gft ^ ^ I 

^il gg gf5g g|a il gFgg 5ft? ?ggTg gfa it gf? gr I 1834 
h % srgfg afgg grgg gt?r ft ^ 3'X) gV giHigr ^ ^ ^t 
vs^ ggig ^ Nt ftft % Fgq; %?ift gift at ?i5ft g^ n? gg? ?raft 
g^lgFgg ft % ^?tg ft ggrgfg ^ gq \ ftFgfg ^ gftg ft ^ 5ng ftgr^g 
gft ggig aFgg gg gg ftrgy 3 ft? g?iTft ^tI gft grggta g:gft % fftg 
fggigT I giat ^ giat ft gii ftg#f ft ft g»iT gi fg> tsnFggft sfk 
gTFif5g^t ^ ggig ftgi ggft gii 5rg5gg g»?gr I Fsraft gft gga w 
gfgt 5 fk g^itft «gg ftg#f gft gg Fggft ftgrg ftft gft 3rFg=5^T 
agig ^ I grg ft qgi gr^rra gfiar sm ft ft^fftta |?n 3ftg ait 
ftagtg ft ^ift ^ Faft gi? qa gg ft agftt aa fftg gft giat g? a5ga 
|a ag»g Fagr at? agr grtt 1 5rg ft sfagga ag» ft^ift gft g| gag 
g?R? Fgaaft I 

?i 5 gFggi gigFag; at? aittf^ gr?«rg ft 'a?Ti ai aft? gift ft 
gfa it aFggi Fgta it igg ai at? 25 ag?a 1867 at aaia? gg aft 
ag?gi ft agft gsft Fa’aft % agft ft gs-ga it a^itft grft?.ang fftar 1 
ag^ fs^i^ai? Fggr Faaft Fgftg aia^g? ft it aggft aaifg ft gi 1 


— S5?St<=«— 
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| \ ^ wr wr «rr % ^ #qK M 

fq: qsMfr ^'1' ^ ^ ^ ^ ^ ott ^ srrt srnfifr ? 

fg^a srrTspsqiR.—^^fjT^lf % 'rFT«T»r % ^ 
w»r«r Jf f^sr^'l' sm ^rftB g^'l' f f t ?ik ft tsrFir^f 
^ ^rl qrr ?«rnr irs^cr^r 1 1 p' ^ ^ % I'l' ^ »rq ^ 

srrsr arr ^ 1 1 ^ ^ ?i 

^r*r feqr ^ ^ ^ F«r!^ % ‘n'tJFrr ^ fsT^RFfl' 


fe5R> !flT % ffRT f^fft ^?r ^wn— sfk ^Fmrc 
^ 5[q ^ *r| tW ^ «T f^T r?5r^ *ik ^ ^ 

1 1 ^ ?f f' ^ 5t i^T-srr F? 5f^ ^ q^ TT^rrl ■r en^ ^ 

gn 5r^ ^ 5it % «ft5R & M fi 5^1 si«rrfp 

5ft|r frq^ arrar 1 1 ^rl Ttq 1 831 ft q^ fsfi iftisrr ^ ^nt 

gtt % qq; grr % «mr, ^ JRt| sr^rf|5r w I. ^ 

qR "R F^araT W.T SRTf SRlfp t S?!3T | ITT # ’ wk ?Tr Fq!T % »fta^ 

^ 5 ¥ Fw ^ str: TRT ^ ?rrF‘.sTfR ^ srrarr i ^r 

q|^ r^TfftT € it Fsrar^f^ 4t ?rF?R ft ^ ait ^i?* 

q^efFwirarnran^Sr^iT^fifwUan? ^ 

5^ gri ^ F^rsrsft ^r FT:5Tr ^ 

^TOt^a tflOTiia ?» ( a™uwive Lav ) *t>^ 
^fiiv !lWw ^ 5S5 id® (Bt[ui™lsiil weigM) w 

9RI, ^T ^ 



fsRn*! 





^ vrifif ^f s[»>f f^^rR g^iTsr it *fT 
Ift gE srw eft ??'t irwffft % qffgr^' sRr ^rer ^sr few 
^<RR Fwr arrar 1 1 5r*r #r % ^Prit* w it w^r % 5# 

5WT ?fe rw«T ffr w Wf 1 1 irfsr |»t w wirriT ?r ^rit fi? 

*r itelT WT I sfre l?n ’ 


Fw*t ^ ^tF?!^ ^ ^r% % sTRwr ^ it fersrr werr t^rr 
?wtFw it»rr % '^' (Eay) ^ ?f?Fit ^ Ffw ( jt^rt # f^rosr ) 
it?rr I ?fhc qw (X) w «r«f ife I wrer wg i it^r »rfer ^ ?i| «rft!:- 
TRtt it w I Ft 3ft ^ sw T^ itit t, tpn (X) wf 
1 1 sriT-^ it Tit % 5R7 T?:et Tw Ft# it T^r it 'qw' Tffr 
%% 1 1 fT% TfTR qw-^ ( X-Eay ) qr sttrt | Fwi ^srrt ^ 
gr^% «P%<TT it fsj srra' fift «m *rf Tfrq ?r*feT qr wr wife? 
m fsraT TR ( Eontgen ) % tit «rr f^ itqrw 
( Wiltem Konrad Eonfcgen ) i «n7 itfe» Fwr<T % 
sit^^ I 


TT TW wr ^feR Tr sTit it qprr % feg feiq ^ 

sn^ it Tiit THiTift Fwffr it Ftt fit it 1 % F^Ftt Tiif 5t 

tnFJiT m m ^ «rrFefBTi<t ^ 3nt gq i 1 sftier 

Titw it Fwr it itit i tr it tr ilit?rrit ^ it wr sr> *rr 1 
TJit^TW't wfeTTTiit^ it Fwit % ift- a«ir itst wr it * 1 ^ 
it it i p Tit 3rfet I Ft itst it F«Bwt it ^ i s# sttrt St fiit 
^^|qTitit%TTTit3rrat|l fitSTTKfe^ 
paper ) it it srtrt Ftt^ t tt srrat | 1 qi fe 

it^^qftwifsiFsnT^wT^ ^ ^ 

5^TTTq%itf5rTfenTiwt«ftiw^iitit^T^ 
g^rfeff^it^^TeitwiiiRWTrfenqrT^.FT w -Rt^t 

^ Cl TO w I ^ J 
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^T»r3r % s^T |«Tr «rr \ ^rf 5r stirjt qR iflr ErT?crf^5rr 

STH 5i|y qur I fqifg ssn^r ?<n: Pr? 

sVt ^ ?flr sfJicfr *r F^ F«i>^ sr^R ^ ^ <t5t ^t^tht 

’?iffq: I 

?nft»r qfV | F^ q? F?^ q^ freft ( tube ) ^ 

3ft TO Ir ^ «ft, f^?r,q ^Ffr>r % sr*ik ^ i ^tft % % 

Fto q ?r=qRr«T qT snftq qrq q| % i sfft^ qq> q^ft 5fV Fsr?^ ?> qig % 
ptt-q§R5t5^r { Eleotrodee ) 5i% p 2t i ( ^ srrsRJer ^qtir-^ q^- 
Cathode Ray tube ^|& | ) i «rr| % qtfft toV ^ ‘dt?r’ qR 
F?^ qq ^ I TO ^ 'fifql^ ts’O' ^ ^toPto fror tot dt 
^«n% ^t ?ftq ?r qfte ^t ?ftT: q^ Fq^q f^Fto srigr fq^f Fqqr \ 
?irqfqqjgqr sr^fT to Fq?r,q % Fto f^rro ftdt | to ?rfq^ 

TO Fgfeiq ( Spark ) toto |t% | i TO^ qroiq fRft ^ ^ 
TOpf TO TOT grqr Pttovt 3ft ?ftq Fto 5fft% ^<qT Ft? TO TO qtr tFp 
TOft ^ 3^fTOq ( Spark ) q|t ftsT srFtf cTTO TOtRr q^dt ( diffuse 
glow ) fqTO andt 1 1 TO qra ^ 'Sf’t «ft, q| to«j^ 

q Fqp 3rTOTO: TOiRr ^ sFsqqtTO: ibn i qTi% qf TO fqrod 

qq q|% ft* Fqqr^q spt qig^pi 5qrq ^ *t qtdt | i 

TOft TOtq qpt ^fit% 5^! Fw i TO ^ qrq g^dt^ TOt Jr q^ qrq 
§tot ?ftq fqqr trrFqi q^ srr ^ f^ ?q q^r^r 

Ftotoi I qf q^qq: I qT fft^: f ^ \ qFq q^q^r gtqr dt to dtq 

*t ^'V q^ qiq % qq^qr wqr q^qq ftdt q|t |?rr i q^ft 3it qi^ 
^ ft qft qqq^r gq. Fq^ Fqqr qtt to qR qft dt qft i 
TO*q§ Fq^ro dt ’rqi qi *rr ^ ft | sft dtdt tifidt ^ 
Jr TOST I qi qftt qq^f-w 3ft q? Jr qqrffq ft q|T | (_q| uq 
1896 fo ^ qrq I, TO TOq ^ qqt Fqqiq ^ ?toi qqr qlt qr F^ 
qqro 3ft qqr qqi4 1 ) I TOqr 3nq %% % qqqiq qt to qqrrq qr qqrq 
q?t-q?qFTr % tito *fit sturt qr^ ?t ^ ^ 

Jr ^ ^qit %TOT ( Cathode Rays ) ft qrfr qqr * 

sri^q qFtq qftro qdt to q^^qro ^ qt^ qt it 1 

qi ^ qqi qtq Mt fq3TO qr qfqqr ^ ^ i 
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• TRST ^«!T 1?^-^ # 

Jr^fl" Jf ?!■ fsR ?rlf i ^et ’rtHrsi^nr in: 
f^Ejft % ^ F^i^f ^ 3?qfe 1 1 fsi^r ffsrl' Ir t^w- 

S^’dt I Rr^ Tc *1^ ^ | ^rrji '«?^irt' ^ 

|l?rr 1 1 «T?r«f ^ 

, 5Rg ^TRiSr Ir ^ I fTTf^ ^TTSTTOU SWRT ^ qT 7? ^ 

% fsRi-^T gr g q>’c ^ » W€ cirs % ttrst Jr s% ?r ^m- 
qrr sr?TR qnr rft ir?rr qjfrFfi ^ qrnrsr icTif^ qfr 
qn q^ qrRfV 1 1 ^ qrfrr % g^nrrq qrr q>ret % fen | sft 
Fqncigt crqr '^^nF'Bqr '%2: % ^ Jt qf^n 1 1 
qqn fqsrcff % 'TR qiEqgrif q^nf |— (?) 
qqr«ff Jr ?r | iqR'r q^>Tr^?ft qr^ qqnfi srt ftqr ^ 

^eflft'i i5rsrqnT%iT^^?r^qR5ft ?rRrpfrJr ffra5r qrra^|Fqjfg 
?%qt qfr q?: qR ?rqr^ i ?<fr ^nair qrftr % »it»r qrr *^qg^ 
f%qr arr gw | w qffq)' qr srqr gsr-^ q»r ?ft q^rr ^nrnrr srr 
?iqj5rr 1 1 ??fr srqrR nfk ^ qft 5 pt qf gt ?ft?: qr^ % ^ftaR 
^ <5Vqr qqTfr qrr qgrr q qrw ^ 5ft JFqrrr qft fqf^ir 

qf’c^ q^ gr^r t g?r ffiq>qiT ^rr 1 1 

E?qqr-^ qrr jrtr qrr |— Hfqq 5 Rqqeif ^ 

5rqg-fqi^ iqqRT ?r itqR ?ft fqqjqr qn^^'T 1 1 ^ srer (welding) 
^ |Fs^ qft q«rr ft ^cqsr q^ift qrr >i5ftqifq qrarr qnrrar m 
^pm%\ 

i?qg fqR^iff qrr gqqk #=gR % f qrrw ft ftV Fqrqr srim 1 1 ?fr 
FqRqft ft qf qr^ I sft ^rqR qftfwrqft (Cancer Cells) to qR 
^ 1 1 qq *rit qqr qra qqw ^F|q Fsrq qq^^: qqg-fiRqft ft 
^x TO qr^ ^ qrf^ I qftl qq^r^c ft qjqqr ftl q^^ I • 
srfftqr ftr TO i?qqr-fftRqft ft qrck % fqrftl' qrq % ^ ^ % qrrqw qr^ 
ft TO qqiTK ^ ^ ^cqrw ^ wr^ t qftc TO % Ifttft q*nq % 
qjRqj qrft’!: TOft ^rror 1 1 totost TO^-ft qrr snftq qnrorrft 
ft Fqrqr wr | qftr to qr^ 'n: fqftq sqiq fftqr sngr | Fir feftt qqrR 
ftt q^ ft ft tot-^W' qnftfeq ^q ft qr?^ q fqqrft i to% qftl 
^ qftft (ftq) ft qp# qq^rq qqr tr ^ | qft?: %q?r to ^ ^ ^ 
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^ Tmcfsn * 

sTT^rr 1% F?iT % Fsrf? 77,f§E ^Fw^rr m nf eft ^ 

F^q' nft ^ 5?rt xrfTR ifT 5pft»r ^ t| % i Fr ?r^R^ ^q% qq ^ qnrr 
Fq; u^TRT SRTRT % qii^ ^ ^ gq% qrm q§t it ^ i 

JR ??5| qt sTB^ 0R| qiilr qrnrsft ^ ^ qnc wr am Fr sffi^'^ qtwr 
?rtqq I ?q sr^iRT t q? pr it F^ ?f |p% qnqf ?> qn srnrr it t 
RT 5q 5rq> snt it qfit^ l?t FfRqq qR ^ feq: jq: #«ftl 
q^ ^ qsrqr i ?iq ^ qR q^it^ itq Jr qi^ % F^^ gqrl qrt qit w 
wfqg 'R't q5ft it q^' ^ qrw Ff q| ^r qr q% fir q| 
sRjRrqq qit qr^ qjK qqqr I ur qiti qq qft qR qf srsqqr % 
»n^ qijq qt qq qfii% ^ Fq iq siqqq ^ qq' qt qR qq gr qt qq 
qq q?t siqqfiiq qR firqr 1 1 fff qqrnr q?t jq; qfqq % Fqij sm-q 
% iqrq^ ?iqqT §iq fiqr sftT q| t^qrnpr qtq> q| i gr q^ qq qq^ 

^|Tq qrt |Ffqt ^'t w^r q? qit i?t, qnr ^ ejrqr qit % qttqq q7 i ?ff 

Fqq qqR *r qqwT Fqrit qq qw-% firqr qqr qn qq qrqq qitqq fq 
fqep? q^ q|q qq Fqr qitq qqqq ^ ?q fiR?lft ^ 5™ ^ 

qR qra: qi^ ^ STWi | qqFqr qqtqf ^ q?i^ I ' 

^iqq qt fqqq ?qq?q % ^ r ^ ^ 

Fsiq Fqirrq qft q^q't ^ q7 1 qfi ^ ?r> ^q fiRqjt qq qrq it ’tiqq 

firw ^ 

( X-Bay ) ^x g?r. ?rfqq> q%q itqR fqq^t qftq ^ gq qq i 
qw FqRq— «?qq fiR^ift { X-Eay ) qq q'^q ^ q|q it qrq 
itqr 1 1 • 00000000 T 12 ^qtR i 5qqft qprfir iq qqq^ itqt I 

siqarqtqFqR^qqtfii^sqq^fiqr^s’qqrTqrqi^sft Jr eqrwt § qf 

^qq-FqRJ? qcqq itqt 1 1 ( 5q% qi^ ^ ^ ^ ^ 

qi’it ) I qiqrw q'tFq ^ q?q^ qqq-firqfi qFqqr qqrqqrra't q^t it^ i 

RitFqi? sTFmiqt ^ ^ laqqr qmt qqq FqRar q?qq 

qft qrit 1 1 5'? ^ ^ it qi qft I 

qql q qqqqq *pqtq ^ 

Sf ieqrFq Fqqft ^ q^ii qft =nqr | tor w ^ 

ct jrat 1 1 TO# ( Molybae™™ ) *; 
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* g«n tr^-^ • 


^ ?fT ^ ^ I ^rRj ^ ^ >rnr <T^ qt 3r|t 

fff^ 1 1 ^ «i1ff|- ^ % firqr I 

'R^ str ^ it ^ ^ vtptsr fir® gl 

1 1 ^>Tt ^ itar I ft: sRTft ^ ftw 3n^ 1 1 

^ q^'T-^ ^r fts g>Tr 1 1 w>ft: ^1 ?ft? % ^ ^ g^iftjrft . 

T?: ^riT- UT ^ ^ 5rrfr?ifr ghrr 1 1 f?gV ft^^ift % ?r?it 'R»Trf «it ?mr 
^r ?r»T5:T ?rR ft:qT 5n?rT | ^UqRt % ^ftat ?i OTftsrft w 
qgrr smin arrar 1 1 

^ t 

qw-ft:T^!ff w a^:r 3?ir JTf I ft: ^ ^«i')5-ft>r<l)it ^T- mftV^rft 
^ || ghfV 1 1 ^ ft^ ftR?ir ERj)- 1 1 Iff ftrrtift ^ ft?r^5r 

^ (Magnetic fild) xx ^ :T?nrf 'Rerr i irft ftftw % mjf ^ 
’c^ ferr arrir ?iFBT-ftn[?^ ijq: ^ %(rx ^tsi-ft:# f 
sfrc <^icft I ( Deflected fidt I ), ft:jg t?w-ft:w spft *rpf qr 
ws^ arrdl 1 1 





swfR ^ 5r?n it |?rT ^r i 

8fiT%5i, ^ifqTEtra^illjnft ^.i%5t %(^5r ^ || 

^ qi If^ % ‘^’ *iq: ^ ^'k ?e.?s. ^ ^li % ft«=^ 
5)^ % q^ fJrgfe «ft I |[JEr«r ^ ?7it^ q:qi fSr?rr«r srql»T?n5iT 

^ ?«nq^T qD 5 t|i % fqfiifr ?r’»fi q^ 15 -^?: %f^?fi*S! srggsfH^ 
af I ^ q^t>Tm?rr ^ ^-fq^qr % «i3« qr^r qi4 ^t i q?: 

Ml ^ % 5C3[i*sl^ ^ eiRsq % Biq ^iiq fi4 ?rRfvi ^r 1 

q? q| «qq sir SR IfisR % q^?FTar % 

?rte^ itat ^ % itsK f^?rq q=qraq qrr qf’apw to ^ 1 fat 
% ?(«iqq % 'E^^qaiq Vqq % q^qal^imT ^ »^5f ftq>r«T qi l 
qj*ft «iq€f^^<ut ^r ?:f?q qqr t % qrrfe?: q| la' to9 1, ^ q^tq 
Hw flto strdl I, win aivnwRPiT *ft qqii?r flwr to qqi*i % 
«tqitq ^ qqi qr^ft 1 1 m R;¥an?35n ^ ^rrartfl qq 

zfffaq % ?iTwq to I qa Jkl qqf) ^ toa aaiqrq % qk^iw 

5 o ^ 

?i^q» qR ^ I aaw arwiq to q^ ^ 

qftarrq qft Prq;®' a^i 1 ^al zrqaq I aiqljfi K^'^i % aw 

n^^qil q^ f ^ qala nq 1 ^ tosr^ aieft ^ 

arswq arrq aat n^aft % ^ ^r^qs I 

at aRqird m^a q>l n%to?f ^qsrqrRq#! t Q:«iltnqt^ 

qima vft q^ t, to (q) f §5 Idl t ^ q# areft ^ qrfef- 
qiRft t ^ qiiaa % ara^la i afl qi^ I ?a nwt % to aa iqql 
m am af( ^ I ?^%q; fa^r am airw*. a^qa to? aar sftet 
?ar to ao; l aiaar flw ^ ^ *ftf wfarerr % aaa ^ aiW^ 1 
fr'^5ft_^ q; ^ 1 1 ?a si^ % toa tosft aa to 

gjqqj to ^ ilaq; ga^ ai qma^ to aar ^ a? ^ arto n 
a?fi toff aa fsscn ^ 5^ at I afk |a<l |a^ to ^ tot 

l?rf n a;a ala^t toar al qraar qflt a'lsi to^st ff aliato % to 
iR fiaa aT all ama aCi q?i ^ a^ ami arf v. aadl al i ^a 
^a<1 toar at ‘aim’ aarc ^ toar an aar aain amia toaft I ^ 




8ft ?IR^RRIT 

sirar | fe *rrar-rq'ffT sfk ^rtr ft 
^ m??i*r ^"tgr 1 1 ^r»TH 'c^^r sft^ r^ fftfft?r ?f»ft % g^jft 
ft ?wnmT ftcft I I w sriFejirr % ft. ftt ftfsw 

(1122-1884) ft q^ !rftqr snftq pi Fqq»T ^qift i fts^r ^ 
fqj^rFT % p ft ?ftt 1 ^ 1847 ft qreft q^r q't? ft i ?f^ft ?iqft fftrsrr 
ft OTq sqaVcT qi^ ft fftof |f) qft #«ft ^«rr ft) q^?qt 
ftsr ft q| sRiR ft) qs^ qr^ ft fftij qftqi qqftq fqtft i f?|fft ?q 
qOenjft ft q^ a) ftqqr i?qr jqi q^ snq ftfecf ^ fqqi ^ ^ pft 
qiT fq^qw q*)q) ft) q^ 'fVfsqt qq> fqiqr i ?qft qr? ?fftft qrt jqft q>r 
i?q> i) qhf) ft) q^ q)rsq) qqr ^qft fqqf)q juft qift q)q) ft qr^ 
ftq)q qR, fq^ i qq s,qqq qaft qtgTqqrar ft fet? pi fftqq qqn^ » 

qqft qrai^OT qsT q^ ^ srqtq Fp qq)Fqr qeq ft Fqqs pif ft 
sftt yfq qr qi'cT ^ ^ ft i ftft «rtqT qr fsqqr 'ftqr, q)ftf qq ft)5r 
qr fffqR qnqq^ qrqqr Oqr qr fci tq ^iFq ftqqr ft ?q qftW) ft qirqR 
Tc qqn? i qf’cqjTft) ft ?rqsrqq 1886 ft qqqfftcr fftqr, ftFqrq qq 
qqq gqft^qqq qn qgq qnr ft)q qqqft ft iqfftq ft qqft) qqq ^ 
qraiq i) q| i ftFqjq qrq ^ q)qr «nFq t^nFqqft ft ift) irtr ft qFqjsnq) 
ft) qqrrfftq Fqjqr ci) ft®qr ft qrrq qq ft) fttq) ft qqqq ft)^ ^ 
qfttFqq qwnq ^ w fftqr i 

fe^r srqrR “ fttqq ^ " fttqq q>r qTffeqf 
qftqrp qftFqiqqftr ft (Ghoromosomes) q^ qfir qq ft)fftq> snqR 1 1 
qqft (Nucleus) ft qrqr snar | 1 sRftq' qftq ft 
ftSTl q qftqj ift^ftq^qr^qfftli ftq?qj (Ohromati 
materials) ft qft ftft | ft)^ sRftq^ qrFq ft Jn%qf ft 5qqft ^ Fqiftqq 
qqqr ftft) 1 1 Fq? ^q ft ?!ftqf q^qr ftqr (Genes) i)ft I, ft) qft) 
(T^ srrsq ft gift 1 1 qfftqr ar# ft 5<Jt |) (Genes) ft i;qj gut ft) 
ft)^ qrqrq^ ft ft)q srFqFqnmf) qq qfwnr i)qT | 1 qi (Genes) 

I Fqr JTRft)?ft)q ft ft) Fq^ q?) q?ft I iqq^ )ft^arqf 
ftqr ft) u«rq qf I ' 
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* a«ir * 

RfR ^ % q?^ l][qf ^ ^jpj gfjgj RF I niRI 

M q;^ irai? q!) ij;q=gM sff | 

5r5«Kr ^ alar toifl % ff^sii§[F^r l^r ri 

«f |lw Rf 5^ ?ra?q q^pi I I 3^" 35 5r ^FfaR 

3r?r ^ Rwr Rrar rf i 'wrf^ wr^h 5^^ airq Jr5i?r 

Rl I 5riF R| 5F*iF fii fR^^a ll qRTF® ^ i^£F # ?r'?r I faa 5 F 

fr*T URT^fff ^ ?:^aF ^ 1 1 efitbr ^ qf rq; «fk 3?ft^ 3R5f 

RRT ^SF 5f ^itq fa- f^fren ^sr ?ft? ff rK, ^sft & 

IR % cif RR 5qr-f5Ft 1 1 sTTaa ^ Qi^qf q 5IF i 

^F f^q:qfT 5T <|?q icf^ «r f m % t ilPrqir ^a % sfjsr 

(nucleus) f ^ Raf^^a^irq ft& f I 

fa iF5iq: a75ZR % 'ar^ursq 'RRF®’ ftfFRF anraa^ 

RqfRjtR 5^ Mr I fa% q?ata 3r^5 ir^Fq: % 3r?q ff4taF <jk 

Pri?aaM w ^ aiafl^U^li 5raa5 iitfisra^r 

i^RF^ aa& l«5F RFRr wFUf ^fF m f%a^ a;5 qt^ra anr iJi&qjta 

1 1 sralat % 3nw ^ ^<rr 1^ ^ at at qar 

1% qi^ta f (?fl5R- % qqRI^ 5r Rt tItk ^ flaF 1 1 

fa^ q^aia^wJR «r^a qata M aa; i q«7i^ 51 q^ar w Mq 

M aar Ma fa ft«5a q^ qf ar % q5^5 qwi® % qq 

aalMr a^^ar 1^ I M 5f^ 1 1 f at 5ar >fl tt^ 

t R aal^a^ flif) I f a M % RFtt 

ftsraw ^55^ ®ait 1 1 |T q;l'q?tR 5^ 1 1 q^5 qw^ 

\0 

q^aar 4 aa^ ^ q;^q5tR I f^ia^ qfciR ' 

m artlaflR qrot 5gr t ^ qrfei ar r^fr ^ 1 1 ?a% 

m% 5l t (electricity) rf 1 1 ^Fqa ^ q;§rq|tR 

1^5 |a? ftrafJa 5^ t r rr-Rfr a aai 5f ar-ftR a^% qn^ai >lt aft 1 1 
ai^ M 5FW q» M qfia ^ ^ f?? t ^ ^ir^naF 

sffrf I f5 a? qaia aa-M^^ra ft aar aatf^ ^ar-PiRaqa 
% f?F55F as: 1 1 ?«t i^R R5f ^ ^ ^ t ai q^ 

spf-fljgjaqa (negatively charged) ftaF 1 1 
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# «rr#RRrr * 

F5»t^ I? % 5n ^ ft? q|5ft 'fist ^ ^?Tf^ §1% ^ Fsra^ 

I % ^ 1 1 ^ 'ftsl' ^ “q" ^ q>|T i 51? "q" % 

qrar qrsFqcr ^ ^5^ ff'qq fw qJTqif I ^ qi% qWf ^ ^ 

?ftq qt^ 5n% % 5lk q'tqr feqqr «n j ?T«r?^ ^ sftT Fcsq^ q'Ht ^ 

3:1 qq ?r5qT?r srr i gq^nqr ^ q? ^<qT fqr fqqt 'ftfl- % feq^ 

q1[qf % qW ^ r?ra ?nr5fi: q^q^q 1 1 %rqiq ql^ % ^ 
^ itcTT I qqJt ^ qqr Ir 5n% sftc giq?!' qi^ ^“t % 
3:1 % srgqig Jr q*% sft^ fOT% q't^ ^qr 1 1 

1. siqnsff ^i' ?q?rqgi (Independent of unit Chara- 
cter;.— cft^ % f^g% ^ 5^5 1 ^ ?qq q-T^ Jf iqii| | 
qVq 5qq| qq fspsi: |;u^ fcj qq q?t| qqiq qfgr 1 1 qqf^ |[qql qT?lr 
^ 3rq ir 3 ^ir 5rr I dt e(q^ qqqr iq 'rt qilf snnq q^t 
qrq& I r ?q ?qq| q?t qT^ *r % arr^T % fqq; p 5 Fqlrq qrqqq itqr 
I, fqqr qr^ | aft fq? i q pfl % srqfirg'qf^^ qq fqqw x^ 1 1 

2. gqgq m fqqq ( Law of Dominiance ):— 4qr fqr fq 
q^ Frqq % ST^ qgqr i% | fq? Faw it I §rFq»q ^ pr qqq qtt 
it ^t 1 1 qqrpqr ^ Fqq: an^ sfk fSqqrqq q? ^trr aftqr | ^ 

ararq-qraiq qa; qqq araqi^ ?ftq fsq^ qit aqfqrg qrqgr 1 1 q| 
fq qrq^ I Fqr qq? jqr fq< pj qit qqr qt q?gr 1 1 ^qr Fqr srq^ "q” 
^t) qqr qt^ ^ |q t fqr q Fsq^qq % qtqt q.t qqr qrq 
qfqiq gt q*qi| qq qqrq |tgi Fsqirqq qrr q^t i qqtfqr qiqil qq 
pr faq^qq % pr qit qqr ^qr t , iq qqnrs ^'t qtft Fqqir^^ "q" (F) 
^ %qar r?qi ^ pr qit^qqFqq qragt | aft staftanqr^ qr|qrat 1 1 q^ q| 
pr aft itaitq r q r ^ it ir q^^ <01% % aqrq itgr | gqq^'^ (Dominiant) 
qrfangr 1 1 qqi?a3jj % Fqi? feqqiqq qt^ q^qiqq qqr qfarariqra | fqq% 
gaqiqq pga: qq pj I qta; faqqiqq ?rpga:qq qp^ aft Fqr "q" 
qt?t ^ qqre q|f itgi ^rgqqt qr|qrgt 1 1 

3. atfqqq Mt pwr qq fara:tq ( Purity of gametes ):— qg 
Fuir gt iqq I Fqr qi^iteq (Zygotes) ^ qqr p^ qrr Fqqftg pr ^ 
qqrar I, af^ g^qrl ?ft^ fsq^qq a^r i ^Fqrq qq qt qto qq^ |, gq 



(Oottfeiauifcy of Germplasm) - 

f^3f^ % «r 2 «n’t 51?^^ jrnjf)- ^ srp- !rr^ ^ ^t!j ^ t'— 

(1) 3ft % ilaT 1 1 

(2) Germ cell sfli-ip ^fir^rnr ^ srw if m- 
f?*!! ^ I «ftt cftfif ^ ^Prfrr?ff ?r spg % tott PT?r^ ^ sNfir 
«n pr srJi?fr 1 1 ?tr% f<r?r^ ^ *rrf5 sr^ % ( Chromosomes ) sftt 

3P2 % fqg p p snrf srr 1 1 s^crr # m?rT sfk Prar 
^ ^ fr^^r-p 1 1 w# pr % i^^fftrer (Devlope) 1 1 
3r> ffnt sfe Jrnj^ w^m t i w st^jr >rrcn pRrr #ff % 
(Chromosomes) srrcifl' ^ ?P 3 nf ^ ^ ^ I sftc 
?r| (Chromosomes) ^ 515^ % ?t| 3 > | 1 ^ WcTT 

3fkFqgr^%p§>^|, sr? ?r5R sr? fsrr ) t I 1 5ff 

gr^nr ^ srp srqrr?: qff . “fr 1 1 ( Somafcio ) 

sftqrp: %fTOq:-?f«rR % ^ "R ?f 
sn^srlfqrrF^nrhjr’tf^l I «pferr?it ?f sr^ ^ ?pt ^ 

(aw #) 51 ^ 1 1 aa aaf^R ^ aaa ^ ang f5m& | ( p arar 
qrr p fqar qa ) at par wrr | « ?a^ argwt 5 f aitatatra ar 
^ qrRar Praa pt qft aaar ga. aft it anft | 1 sit qftaif t q?t 
qitraqaalf # ftat 1 1 aarf^njnf '^taif ^ qftFaqrrat ^ v |, at Bpgat ^ v 
sptqftatRT it ft^t «fk 3i?gat ^ ?r pr at aa?t ^ S’T- 
v+Y = «; ^ aiilift I aft arw | fir p arfa ^ a>ft atat a 

Par aar firfiaa snft 1 1 ^ ^ ^ 

^qR ( MoQobybridvraliio ) :— aaa ^ ^pFa firaa ^ Fasra al 

firs a:^ ^ fira aarra # arr ^ 

^ qW a aga ^ a^ftarana aata Faqfta pt % att Ma pa 

^|,5ft^iaafiftaraaa^| 1 
pfai^ aaar qt§r ft aa^ 1 1 

jp^%qttatf^pt^aTP aa%p 

^ ^ i s^sraa p Faarta pt % ®jt?t ^ faar sftr ^ 



(Darwin and Evolution) 

(1809-1892) m ^ sifjrj 
^ 5T?q?r % sTfT-insprr ^ 55cr> ^ qr?^ |?rr i 

qf^ 5Fnr i^Rffir % jtjt ^jst % qftftsrrfrjft % qferd^^ % ?rr«r 

gi«r 3ft^ ^ ^ trfWjT ft srt^ 1 1 ^fipfT 3ft qr?:q#?r q^f^^rrer 
% srgf^r | ^ sft^t ^ qq> 'M It |[«R't qtst qf ^ 3n^ 1 1 

?tk 3ft qF^qfff qftft«TFff % jrRr^cf fl^ | qftqf fft ^"tsr ft 

qes ft 3n^ 1 1 goi 5t swrfw % f^rq; srnrqT ?ik ^ ' 
qtqf qO fff snfcwf qft 3?qsr ^ ?fk Ffsw ^q It qfe^ 

% spcRq ^ ?rq% sftqq % 5nnnr 20 q^ snrr i qq% 1859 Jr ?rqfft 
srftra 5«rqr '^ftqt (Origin of species) srqrrfer ^ 

?iq% q»ft srqtqt qqr Frsqrqf qq fecrrq qFp qqfq f%qr i JTRfq Jf 
ft qr^fqq Jr qrqf % Fgiqrq q wt ?rqqT Jm siq^ q*^ ir qft |qqiT 
1 qq% ^Tft qq% wt qr^ wit i 5ftq ww q^ ^ sftr q^q^ 
'^q^ %, fqr!^ ps ft fqqt it gw%' 5 ^wqw fwsRr qrr wtq wqq qiq^ wit t 

qwFq q| stqj | fqr qfgqjiw % ftrerwr qq sf q jqfqqr ^Rfqq wt 
qft I qqffq? q§rw qm qwrfHw ^ ^ 1358 it stw wnfqw % wqrw ft 
wfgwrw % ?nw^ ir w^ fqqr^ vwh: ^ «r i ww iw q;| ww^t f fw 
q%w wtT wi^fqq qtqt ft ?qqfq wq % iw fqwrqt qft wwq wwq qqr? 

^ qqqqj wsrqqrm ^ Fwwrwr % wrf^wncq* | i wrcFqq it wqft 5 ?qqT it 
^ ^ wwTsi qqw q?5q Fw^ | Fwq^ q>R?Tr q %qw qwiFqqft qitft ^Few 
JT|isq wt wt fewrwqrq % Fwgiwr qft wqqf% ^ fi^ft qqqr qft 
F|wq> qft |l I FqiT wt w^w qwiFqqft % ?w% Fqq<tw wq% qq qqjs 
Fq^ I, Fsrq^ ft wt^ iqq% wiFq % qiw (wqq 1 1 ft Fqw ^ ft 
wfgqqw qq qw qqr ft Fwwiwr qqiqr | fqJt w?qftqfq qr ?w^wqqrq 
q>^ 1 3rqFqr ^Fwq q (Huxley) it WRFqq % Fwsi^a it p qftafq 
qiT wrqqqqr ^ qR Fb^ % wiiFqw sRFqq qrq % wq t qfgq Fwqr 1 1 
fwK it qqq^ ^ wtqqrft qiir wiw | « srrftq qrrw w q? 

qiqr 3nqT sn Fqj qi wft wtq ^ ^ WTW Fq-wif ^f,wftq:q 

% qqt ^ 1 qq q^qf q q? Fwwf Fqwwr f Fw wiFq qqw q wq wFg 



# w srlgfesjra)- # 

fqr tIsT- if ^ tpr g?ir fc ^ qf^ 1 1 ?r?[% qqr ?r5ft5rT*rTO 
q;r n,^ foj ^ qg^^crr 1 1 sftsr qr?flr qfqgr i ?*r 
"snrfR ^PTiT^r % w[q?r ^ f*ra^ q?[ |, ^^gT- 

^ g# qjT qRrr ^r 1 1 

fggflWqj^ (Dihybind rotio):--4Fsrg ^ ?5r #fif 5 ^> 

% srrsTR q^ ^ S5r T^rq Fartr^r & ?ifgq> srFvRiFqrfi F^rtr ?rk 
!3r5qw ?t »rl ^ ^ 5?qRtrB aYqt g-ift qh' T^s: qrc feqr i 
^ ^ sRfVvi^inB FvP? ^ I eft ^erlt rsq^feru?: ?rfqrer q>^ 1 1 
^ ^ qlt Fertj r^?t «?qr qhjT 5rf?r ift^ qrrergBq ^mr cr*Tf |;enT ‘ftqr 
feq-qr 5ft 55r qT5rr «rr i s^T^rr *3# !Tiqer it srrfferqr ^q ^ 

q.Tqnrr eft ^ sq^ ^eqer qfeft q't^ % erqf? eT<% ?ft^ srrer 
gsq sn<t iti ^FqRT f^<t qtfe$ q^er ft^ qr% qtqf it 9-3.3:l w 
grgqrer «n i 
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(3) |5nn5JT^ g-fTRs \Comp6raljie Anatomy) 

(4j !ifq^gr ?r>r (Vestigial organs) 

(6) wjsf snrnijr {Emboyologioal evidences) 

(6) Jisif ^ srspe 5>rr i 

(7) girnsr i 

1 8 ft ^JTT (Missing Linkas) 

(9) ^ Tgj*ft5r (Zoo-geography) 

(10) qr^j^ sp^sff % 'riW'T ( Changes under domestic- 
ation) 

(11) g ]^ wq » qnc^fr (Mutation) 

(12) !f»ft ^ qrnf sfh: sr#! (Physiology and Experiments) 

ipr^l fq? qq> gi% spfg q^f 

T% »r?r I wk erm ^ <^511 ?PqfV ^ ^ Trq spg 

% 5rf5 p5 arRrer 1 1 % g'hrrl «f qfl ^ i q?r ^^ 4 ^ 

^nral sfqft I l*r ^ | ft? stferarr srrdl 1 1 srarriw ^ 

ftrq Jift |Jr ^^sif qrt ^ ?ft |v ^ | ftr *fftr (ii^'t) 

?rr?fl I, ^ ^ ^ff q? «r #, 53 ^ sf <ifl, 

«fk ?Rr if qWt 51^ mif f 1 ^ 

?iftR? srftvT ihff 1 1 qvlftf * 1 ^ (HiJi’fV) %q5r <n?flr ^ |lr ^ 
?rq?dl I ?fk ^ ^ ftriqisR itif |, IrfsR *f|[qr #(!jl % 

«r5r ?fk ^ | e-w ^ m ^ % »ff 

5ff!T ^ 1 1 ^ft qift^gT ^ I %ftr:r vfT q^ qjT ^ qn qw^r 

^ q;i«^f i>iT I ^ ^ ^Tfq? ’sf'qff ir «fV wft?? ^tdl 1 1 ?q% p?r % 

“qR »rnr I ?fk pfavr «r5r q^ qp qr?r sftq 1 1 q^ 

^ sTRflr ir srfqq? ftqjfi^ 1 1 5 ^ SR?R p I ft? 

5r?5 ir irqpraT qq f«s Mirarerr irft 1 1 ?nR p ^ anr?? 
^ qq? ^ mq 5{t ?r5nT-?rav «f qjt vnqft qrrsmf % qq it 

sR?s if»flr i qe' 5R?Tq: q?§r ^ | ft? ^ it sifter 

q:T ftrq?re |«n 1 

5ft5% gicft q?f?qi (Connecting Linbas): — qifftrait *f P V| 

I ft? fss # %, ftni^ ^ >qqfli % pr «rq qrq 3n% I 



Twiwr ^ si^R% arsij^ !ir^ 3cTf^M?ft^ 

srrsr oft srr?ifV r?^ ^ I ^ ^ srr^ti 
'in^aff isfh: «M f^r>Ffr arrferjrr s't^r #et ^ ^ §i ^?t r^r ^ 
1 1 sft^ ^ ^c7% awNt ??r sjiTT ^ "Wcr. ? 5 fj% 3?ri%^?” 
(Theory of Spontaneous Creation) 1 1 ^ 

^ ’Hcf firs 3% I ? w *rrfrr sn^ 5r»ir | ftr ?rf sftr orrfrqr 

ijq>5[JT ursr % ^ *Tgy gsr 

FqgwR «ft, 5fiw: F^qrFaw |q[ i ?fgK qf^q^'ter |, 5?r^ gTfir5r 

w^, srr# TPra-d^fk 1 1 mf? qusr ^ ijqr 

?rraT 3r^ TF^Ftnrf % ^?fi ^ % 5rgf5r|f‘i 
5Rif? sp JPT^ ^PR" » ^1 i?t^ jjqr % i 

?5Rit JT apg qr|r ^r ?Ri?rT «rr fr qtt fti ^ jnfir an^r | Fqr ?rf ?r^ *ir 
^r |t( «r sit^ ^ fJiRcr^r it^r % ^ ^ njqr ofk qft^ftir aft^f % F^<f 
I'm Fffqil^ir wtT ^T- gwFfr ff i w F^qrnr % 

it errat ant i feg *rf FarqrRr =?5rcrf |t »rjrr, f iftFqr qftf^R 
?Rr ^ star T|r i Fftasranc srqrR ^ s-rfijjff ^ Rit orFErw srwT 

% qTt ?ik FfqrfhtT ^r T^r, «rf aw fi? ^cr ^'tt ?fh: 
?p»T«5r: ^ «fta: stw % qr^ ?re snfFsrqr srwr % #tf & 
q|% swR % ^'IqwrFcJit it FqqjF^ar ^ ?R% sngFqqr 
Fararo qit Fqqrr^qw w aR^ | ??k 3?ww ^ t^fFarq? laiit 
fqqqiar 1 1 sffarR ftTfr ?tsg#5fhT Sr ^aq’ ?fh wm: 

e^qqftq fqqifw |t( I FfR 2 g^fhr Sr ggqafl7 qu ^qrra’ |?rr i 
Ilertebrata Sr ar^Fanft S', aropr «F#, aw arrfeSr^'t^ q?rafk?ar 
irqji^ % gf Wr q af t it aawqtFawt ?fk F^fqrat qn- f^rar i ar^tq it 
FqqnHqiq % srgarR ^fitar aw^ir % smut ^ ^ srrfaEPft S' 

fqqjfSar gq I » ?wqi q? Faisiw F^wFaffear Riwt 'W arwrFaar 1 1 

f^iar qiT qt«f I ^ ^ ^ ^ * 

“FqqfTar ^qifan^ arfear ai^qr^ ^ srnift ?rS S-Fqraq qSfe ^ qiFairqt 
it fqqifter i<? 1 1 *<1 swnijf "R awara: wqrftar |;— 

feqa^%snprn3[ 

(1) apfiqRair (Glassification) 

(2) aitfS qiait ?f?^T (Oonmeoteig links) 
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I, qqtfqi ;cRq?t 5tt^f # «!ig^q>gr qr^t 

I miBir % 3jr<V^ <n Kft ^ 90 !rjr 1 3ft rqr qjr4 3 i1r 

tqiR I sfft fjsj Brr ^ 1 1 Appendix 3?iit ?r 
1 1 ^ (appendix) qit^ qrnf sift |, qiffft; qftv^ ^ 

^tsw qnft qft sfRiT 1^ ^tzt ?rrat It qft mat ^ dtm ^r sngr | 
?fk 3rq' qnft ^3[;r q|^ | gt qjt Appendix m ^sr 

^151 qntar 1 1 Ti^GJi % qsc qift 3n% am, ar^ ma a't ^ 
^fat % I aaffai aiat m q)^^ ^rsck ^ aa'T aaf srrfa & aarai ar i ?tm 
am 5ra qiqft an sr#r 5 Rt | at ^ snaf aft aftf !rRRaa>ar 
'Tft sit 1 1 srat3[a ai ai?! ^ a®? fl^ sn 1 1 ai^ 

qini 5fk aa SR artr 3n% ^ ^r^ft spf ;j(t q-^sa % afk ‘k ^ 

^aata aft |, aafft; ma ^ % faq ak pj 3rsg?it % afk a?: ?t aa^T: 
aifa afi% % aaa ?r si^ fat? ai% ^ ak aaar ana apr ^jaf 
5RI aR §lar I ak a|T aa ^a^ an aaa |, ar|ft afiat % ^ 
^ai ai aarai i api 5f j'si an aft ftai vft ara an ^aa? 1 1 

(8) a*afat siaiaf. -vrjgt ^ aafa akakaaat an maaa 
ar^ ar fa^ ^ kfaa aif^ *t aaiaar faaat 1 1 sft atfa at 
maia ^ faasit faaJE flat | aa% «r^at aFiaaa Jr aaat ft afaar aai- 
aaiftatliaiaiaataaftJt'TTf aia't 1 1 dt^ al It ft aam 
fl?t 1 1 sfir ?a a^ ^ a|a It akaaa ft^ »r ajff aig % it ak- 
aiaa ft ai% 1 1 p ^ % as^at ^ ajiu aa aft^ ^ f^a 
5pfaa» aa^aiaf ^ aR a»a^ | at akajia ?aaa p aasfarat Jf ^ aa 
aRat a?'?^ I at a^iia farm ^ ^ ^ aia ai^ 1 1 aaifw % 
faa ^ «rRaa ^ asjat a& ftl[ 1 1 5 at amr ?3aatat % ajj 
aasft i!^ aaaa aft aR ar^ 1 3Rfe ^ aasfaat ?t faa^ 3 a% f^ |, 
fare |aft a^Rar ^ aR a*^ I ak ?a aa^ai % aaan ajr afar a' sift 
% faaai laai 1 1 a?aaarf a? aa' sfift % p ?yir ar^ aawr ait 
aim fl^ 1 5tk am *t sp^at % aian^ % aaa 1 1 ^ 
fa fafaa aafarat aft aise an^ ^ kar % |a a§ f?Raa faa ari aa^ 
IfsFaRaatrmaata'taajt^as^an ata sfaft ^sg^a'k 
ak Taana |ai I, aatfa sfta a'lift % faana & afar a'lft aat i afa 
^raana^afakkR^gaatata'afti fa am m 
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^ ^ I ^ gjy I 

^ 5 ^ ^ I far# 5 ?| ^trfl- tf I !Tf spggRcR ^ 
?>fff ^Tqi«ff % iTsir % ftgj ^srTff 5% ^ I, ^ri^^Tsnr 
(Dipnoi) *rr grsfl' jftq’ sfh: ^iiH' % ttejt % f*fR 'nt 

5 ’!!? 1 1 ^ irw^ Peripetns 5Tnn> sri'?: 3rr«ff'fi«r 

% ^ ?srR ^fir 1 1 f^r a'^n: gir 3 r 5 g?ff ^ srsaiR irg 

?Ricl' t F? q^ ^ |?rd srqjV ^ gsTT I ?fk 
sf'q)'^ ?rFa^ 'r g;qfff?rr sr^nr ^qjV % ft Jlr a?? |t at 

I ?fk a? fasTO I ^rr 1 1 

gviaTcH^ aaraa ar a^ara: — ^ craft % ar?^ spt aRfrfa^ 
aaraa q^ ^ alaar ar afft ft I, art aa«Fr strjr feat sr^^ ^r ^ 
aat a ft I fa ^ I F^ q^ t ^ aa 5t aa^ ^ra^f % 

FaFaa aF^aaa ^ I 1 aaifw tte'arttqjtgai^ qaf't 
ataar «r afft ft I, aa% «t>^ arat fl|af aaar ^ qaat fteft | 
Irtaa aaar aiaa^ aaa am t, aatfa ^ ar aia t, p 
a^a^ ar, aTi aa% ar aH ^ a^ arfa ata^ ar 1 aa^ 
aatr aiw ^ ^t a^afa a^t ftar at ?t aaiaa it qa ?ft aat aft tt 
aa^ at 1 qat aaR aa^ fa ^aa a 5 ft, ai^ aarra, faa, faaaa aa 
ak saaa aaf ar sara a^ ^ fa Fa ^ a^ qa f't rtaar ar aa 

I I ^aa fa^ a'ta «Faft !■ mr atat a aft aa atar-^ aar'c 
flar aat arar |qa%af5aa ^ I.Fa^sn^qaft aaft ^ 
ac<ia |q at aiit aaFT aa% anf % ajar?: aaa-aaa a'qjt % ft it 
qPcalaa ft a^ 1 

(4)ajapBaa- — ajq^ aa aa a'af ^ af&t atfeFa^ 
aaa a^ a? sara % %faa aatfa aaar aa ^ anf a^ aar 
faFaq ar at t ag ft 1 % t ar a^ ft^ ^ afa it f 1 afffa aar fa 
ga 5nra& t Fa at aa ^arar aia axar I af aFaa laaFaa ftar aar 
arar | at a*a ara ^ aft art | ^ asa fl^ a?r ait 1 1 aarfw 
% feq ajj'a arfe afa t ^ aat | faa% aa ara t aflf ait % aRar 
5 ['asrTa:fttatrar^|i?ft^^^^^^J'T^'^^ afiaartaa 
at aft aat 1 1 ^4t aar?: jarat t ^ft art afa t a?3?ft at ara qa 
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Jr ^ ?r>T?i (Eosine) m qrsrr srrcrr m i %feT ^ ?;r 
^ I ^?R?r ?r!Ti^s wh: gTR'R Jr sryar wsfrr ’^Fsir |, 

Y^r" 3 ; % Sft?: !fr? 357^1 5i^| ^ «i5g?ff % 

Jr Tr^RfcT it 5 ?r?' $q<r ^ft^s ^r^ri ?ft?: ?t?cr Jf ^ ^rsfr 
fsrjTTT 3 ;^ vTfg it ?rirr rsraJr SF'rtT ?ft 5 s at ^ ^ Jr q P r q t ^g fr w 

ah ^ Jr I qrr | fq> sr^’ Ir 

^ 3?qOr fit ^ ^PTO Jr mar 5 r> ^ 1 ?^ Pe?»t gqrt arp^ 3 ft f% 

Yq ar^ Jr ^icg ^ gT q^Bir g^^if g^ ^ 5PP5 ?nTM 

^ %q5r ijq> afCT ^ ^^^T^ ^ !?raJr 1 ?gJr gg sritr ftgnf | ft? 

^r?5t^ Jr Jrjsq ^f^rnc Jf sfas ^<^'V sr^rr | ? 5 Rrr ^x{^ 

"rar 5 T «rr, g?rJr fjnsr % an^ifr ^r fq^Rra |ar 1 1 srqiR 

?rq%^ sm ar?5 ^tr ftqro qrr ghnf ah aft snnFir 1 1 

8 . |f qsffJTT (Missing Links) ^ qrffqr 

I % airg I gft % fg^g' % ggg ^ ^ I I 

% r?rq w Rrqro ?nf «f qfi Jr far 50% aaa Jr 

RTq ari% gi^ )spf afqfT % % a|cr fas faaJr imT Sr i %FqR 

asfr Jr f 51^ ^4 «f ^fr % arf^at at^ aa a" qjt Prai^ qai % 

Jr ^sTR ai# ar ah 531 ^ ^ || q?f|gf q^r arrerr ar, JrhR 
Arohiopterix ira ^ ap^ | faa^ qisfr ^xS\ % ah aq aqjt % pr 
an? aT& 1 1 ^qji am^ F|q> qih' % aqraq ar ah s[a% tja an^ qei 
at FaaJt ¥t fft ^ ^dt a't 1 ?a% argil artranl Srfgia^ gra atqii? 
arl Sr I aag?a a’^Rrar ah aar a "tt at ftJr Sr g =^a at qpft 
ar^ «it I '^a, q^ ?h qq grq 5’^ ar ^ar qat a'^^t % gqr |t^ ^ 

II Jr atg qq ah qhh qq Boales qrr qrar arrgr ?pf a^s't 
qq Fgara a'^jt ^ ^ |ai 1 1 

9 . 5P| ^ata ( Zoogeography ) ;— arar qra ggi^ ^ FaFaa 
^aiat qq qil ai% ai^r ag a^ qq>R | ^trr fa iqqqg % Fas^g q^ 
agqjt ^gr aiFfl ar 1 aaJ^ ^ S^Rt % af afgqr RgFR | aa Fa 
a^ a'qj't aa 1 ?g% aFgha? ^a aigsat qaias a' qft q?t aaq q aq 
^qTr I ah pi g| ^qft at aR |gt 1 1 ^si ^ a^g | afr Fa %qa aref 
Faqr aFaiit aJrF^ar Jf ^ qnt arl |, ^gar arw 3g% ^ ^ ^ 
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« # 

( 

5r?lr Ep>f 513T ^ §1^ ^ ^ 

^ fgftr?r?r^?sn^ ir ?r qf?rr I qr^’ ^ 5# % J i 

(6) 5^ g?;ff w sws ^sn: — | fe{ ^ gi^ ?r 

R ^T g;^ ^ & !TBs l> I, ^tetr^ jto it strt i 

^ilr ?R (Canine teeth) ^ it ^ it *n; t ^ 
^ ^ ^irSTf n(t 3P^ ^ srf^ ^iftTR <BFSR ffit «R5rT I 

%f%fr T?ft ??ft PRft % !T| ?r|^ it 5riV^ fg^ffcr ft ^ rr 
I i %4t SIFTT Mt »T^«T arrfir % ^r^t^ it^ ^sft ^7 srfw^RT <rTi 
sTRft I j TTfl 5r?ft ?ft gecra' i^ I ^ ^ft «rrf srrat 1 1 
*Tf jTff snt ^?t ? (rqi it atf^ it ?R>crr | sft^ !i| 

ftr ftrrft 5T Ff^ wr ^ jrir «n*rr ^ arr, ^Fft «nrRrr^ 

sR'Rt^r ?t w| sre it arqr, Irf^ ^ijf ^ at at? sat aFRT Jf Ir 

5?Frr q?aT | ^ % srat ?rat aa^ & ?tl aarar ?f a«R ^a. tt^ 
a sat at aara it^ arst ^a t ai gar «rt sraaa aa;a it ara^t i 

(7) ata aatR ara^a swRr:--arila ^ ^ faswRalat^ 
fa^ria ah: a% gq; aa at^ aa% faft % aa$R7 % aeaaa ^ |Jr afeaia 
% aRR ^ fa^a aRaatt sa'^r itit 1 1 g[«a7 ^ at aarR a5t af la art 
arit I, 75^ ai^ta af r ah: |a^ aaa?R a? it i |aat aar^ ait 
afit fa|t wfa ^ a^a <5ta it ait ?t aait 1 1 sa a|R7 ¥t ' 
qrat t aa^ Faat 1 1 Faatt sntta ata tl% ^ 'nsr iteft t sat 
atwa a?^ it inaTa atat % aata aiR itt 1 1 la tat I Fa satta 
afiat ^ t traa ft aw war art FaR^fe % srRft Faat 1 1 
at^ W% aTa ^ afraf t aat afira i at at |a agR7 at 3?rft awt 
as ait I at at laat ats aFaa aFaa afgaif t aata Rta itt at 
ait 1 1 a? aata aaar aat Fa^f FaFaa atP?^ afraf t aiq ait 1 1 
t srafaa | fa aa ana t Faa aais % a^g aitj ait 1 1 sa aaas 
p a| ?!§ aait | t afg at gf 1 1 aa FaaFaa ?ti: aia a^aFaa 
^fta 1 1 wt a? faa FaaFaa ah aia ait aFaa laafta sat 
a§ saa firs itar t Fa aw 3pga7‘ t aFaa aFw a^iff an Faaia pa i 
^«ftqa:asata ^aRTaatja sta^g %Frt aaafai aht 





243 


srifinir sTfc? 1 1 sr^ 'rPc^fT ^ ^rprar 

?r ftfirr arr ?r^fr 1 1 i^r ^r^Rir ^ firaifcr ^ 

f5 I % wflfir 'TfeRT'RfW I SRFR % ^ 51^ % 

3^5 gcq?r 5iT 1 1 

12. 3r jff % ?F7 Sft^ siq>l : — % STTsn’!: tR 31?^ qiT 
% srr^r RnPier fe^rr ^ ?r>5it 1 1 irgsii in % 

^ 5i%¥ ?!• 1% ^nc ^r 'Rnf sricgr ^ 1 1 srfr 

^r«R ^x % ^T^x ?r sr^ ^;w sn | ^ ^ 

»RT«? src^ fw srr |, %f%q' ^ftt, ftf , ^ ?rfi 

^ ?RKrT ) iT| ?Rr fffs |, fiF ?fk JTgsjr !!• gt^r ?n=^ 
1 1 srwT *rb 5^ 5ro JT^rwv ^rjEn ?ft^ Jr ^ 
3n?rT I ftrfg iFn 315^ Jr ^fi- 1 ig% JTf Fers ^ctt | F? ^x ^rgsii 
w ?fNrr I n|Ezr s[r^^ F^ ijfr fT srfg ^ 1 1 

I»T ^x irr !nw ^ s’anjir ir^ | srnr^ | Fu 
^r 1 1 i*fr 5R)R m f^' isft^ 5rFf^ irr stspr ^tir | at 
(Alsasion) fff ^ 1 1 sra f *r gfw % at srtl^ ft 

3rfa It ?r it | at aar t lar a^paa a^t | ?ik ssm 
sTfFa t liar anra | at aai arFa ^ aam ftar ^sa a^t i fat a| 
Itre itar I F^ 3 ^ srrFa t aat srrFa ^r spa fTai t ^ 

aiaw*' tar| i 

aatl^ sraiaft t ai fas ftar | F^ araft eraa t Fa^ra FaF^ 
aa t far I at^: aat ^ ft I, fir^ aa a?a at af asar | ff t 
Ff a a^R % far ? fa a^ara t fa^aFaFsa faspa aaFaa |. — 

1. ItaPFaja; — a^ ta^ t tar^ aia % jpa aaiFa^ 

t fafaaaia a»af^ aat Philosophine Zoologi araa 
55a«F t aarFaa fk^ \ faf>r ar ar Ff araraRjr a^ a?^ % 
faaaa t a ara tar 1 1 aat af aarar Fa ijf ft snRr % spgat at 
aaf aaa aaa aiaiaRjr t far aia at sat fata spaa ar snar 
I, aarf^aj t Faa t att sp fa ijrar t snt |* aaat afaar aat ft 
aiat 1 1 a% fara a^ af at% ¥t star afaa spat ftat 1 1 a'tt 
t af%at t aatttata a^ ^ar | aar aa^a ft af aiar 1 1 
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w ^5iT I ^ |jr;Tfrr ^ <tr stiI | i srij^ 

^ srrar 5T> grtt ?f?rR ^ ^ «?r I P! <Rfr ^ ^ 

<^1 f% ?n?f F^rJTT ^ ?qi5T ^ STRR sre »I^ 'R 3^qft lifter!! ^ q#ff 
*TI^ f»T5flr !jk ?rnT ^ ^«r ^r ?rr^ f5»TJr ^ fr !rhj? g?r^ 
^ ^r ^'V I gft it ?T> snr % 

^ ^ ^rit 1 1 ar?^ sft ftr tPresR *t | if'rt' ^pRarr % 

% Fer^ jdT sRjs it irJt F^ sr? ifk s s snFsr Jr | sr it 

^ ^Prf^TR ?ft 5PR ^s" |(Ert 5«r5ft ir si%5r 'SR^ | ^ ^jr^r 

T|5iT ?Rwrsr it sTRrr 1 1 srfjR si 5«nfft r 3[?g 

!rq% % Fg%T qF^^iT qR 1; #Jr ^ irfer iti 1 1 sm Jt 
^ 'R ?q5rt ^t ^ qR qif ^ =qlr ^ at sq^rr q^r q’^ 
Fq^l itqr gF?^ | i srcTr^Ttw ift r ^?ft % Fq^rff qr F^q qwrq 
5T5rciT 1 1 fq 1 Fqr ?«nq q^ qjJt qrtr Jt qi| q| 
FqRft qt ?f ^ift % qqt q if qif<st |5| qqprqr Fqqat 1 1 m qqr^ ?rR 
^Tfijqt % iti |<? ?ft 5rq qql- qqRcrr iteft | at |q qf qr? ^ | Fq? 
^?it ^ qF^qqq qR^ qst qrFa; it^ | w snrR aq^ fqqqq ^ it 
qqiaT I \ 

qrer^ qpf qf % qF^qq; — qgq & % gq^i qi^ qqr 

Fqi? qit I, qqriw % f xTf, Fqfwt, %r, qjq qqr, 5 tT q^ 

^RiFq I iq^'t sriFqqf ^ q5t ^qqt qrfqqt Jr qgq fw itat I ?fk 
qqqit qRR ^ «f^!jt % snnc qrq at si^qfar q ftqr i ?a smx qgeq 
^ !iq% ^ Jt 5^r^ srqrR qsgift % q^ swr^ ^ q?g a?qq qR |, 
qqtFqr ait arw ^ qpt | % qraiiR't itt i, la't sqqr qt Fq?^qw 
% qf=ft I q| qt qfqriR't it itat |; JrFqR qra^ it^ % qrq ^ Fa's ^ 
qfk ^tat qr it qtFqa ^ aq^ 1 1 la aqrr? FqFaq arf^t % anFgqt qit 
qra qR ?ftq aqqit i?q> arq q?at % aq# arfa ^ at a^R it qqr i 5 a 
irqi arfir Jr fa^ qqt atFa qa Faara far 1 1 

11. aaiqqs qfqiqaq :— laar aa | 5 ^T^ srar^ % a^gat JT 
aarqqr aJr sqiR % af 5 «ft ^r aara it aiqr i a^cqq qraqr ala are^ 
ak aa% Fasqt Jt Drosophylla Malanogaster qiaa aqal Jr qia 
at Jr at qjfqqf la aq;R % aarqqr aftqaq avia qR % qjf Waa 
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§fRi)5r ^ ^ snmgr 1 1 vr^ jtjsjt ^ 

fPT ^ snsT 5ft 351% gramur ft !i?5r ^rr TOt | sft^ |W ft ®rf 
?rfsr? ^ra-' ar^srr | atsa srarn 33 ft fsrajft 5RrFr 3m itat 
33% %3?r ^ iiar 1 335 : 35 ®? sm | at 35 ^ 

3 wft 31^ ?nfft srfftar fta ^ ^ift |, at 33%t 'M ft 3?ftT3 3rr 
gijfata ^gar ftf^a pft3ft|f%ft3T3ft|laT|i % 

at ft3T |t itar ^ifiq ar 1 sra af sffa^ |«rft qtat ft agt •nar 
^lar I at af ^ ^‘cn: pft atat ft %ft «T|'a aar 1 

a^fta aa faspa (snffiw araasr firaM)— anrffta ^ 
^a aia % at a?rrfft%if ft afsarra % aift ft snnnr ^ aaa q% it ft 
srairfsira f%«? 1 ft ^ fftan ar ffay 3aa % fft^aia % ft fft^aia 
I 3f?a3 ft 3r55f anfaa %t fttaf ^ Taana araar 5 ?aar ft at 
ft s^rffta |f, arft aaRftaiaaiT aar faar, aatfewaftani 
fttaf %t 3?q% arafftt at ftart atffta g?a%t ft aaffta ft ft ift^ 
it aq, Faaft afsar^ ataar aft 1 ?3 fassm ft la raarfaPsa ata 
ain't ft aie afft | — 

(?) 3fef5a % Faq[aaft 

(^) faFawar a«rr aamr aaipa ftar 

(?) aaft afani aaf^ fi aaar 

afeaa % feq a'aa— aar it atft % aaar ^ ntat ftaa 
ft afkafaa' ft afa aft 375T aai^ 33 ft a^ araar 1 5 ftt aarc t?a aa# 
ar asss’i % aaaa aft aa^ ar ww % fa ft a&afaa ft ara aft ftt 
aaK ^ aiRirat ft aa aiaar i aa!?a faaft/ftt spg 3m ftft 1 3 ^ 
afta ft i?a % 5ifaf3«pf am ft aiai ft.ah ?[3 ftaft ft ft ft faaat 
ftft I aft(fe | 3 ft a?^ ft'aftm aFaa aaaiftt afta araiaw % afaa 
3apa ftft |, 3affw % Faq; q% aft fta nft aa ft fttft fa>fa ft ata 
ara a atftaft Fa 3aft ft ft aftat % fT ft arf^ | ak 3a 
f 3 i ft ft aft t?f ar ^ ft affta fftaFaa ft awft ftl%a aaa'aa fft aftat i 
ft’^ a’? aftat ara at spfta ft/qa ^ aftat ftaa aiijar 1 53ar“arw 
af |Ff aftftf i«aftftataa?ftTaiatstn:af5 iftatl ak aftat at 
af "ftta ai'a ait ftft ftat, aacja at ataaarat iift-|’af |3 aata ft aa 
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sTfjR ^ncFTTOff ^51^ «R sf^qpf# ?rr?aT ^?rr: WtrrlsfK 
sTf?# % ?TW srnrfl- ^ srfsnr srifk ^sn^snrar 

I !T*»it sCTi 3ft sr^ ^ ft ?rfft I ft !rr*r5 fft#ra ?r 

|?3:^3nft| qjwft frl^srrftl q^aft^ ft^sTfcrftsTBsit 

sffft 1 1 Icf sRH-^ 7 JT# ft ?n= 5 ^ m aricrr I ?fhc 5 r<ft fr 
itfiT 1 1 3aft snft ftrarRT % ?w<TiT ft sranr snnw ft ?r^^r ft s[|ft 
mft f^q; aj?^ ^ i ^r^frr Ir sw m»ft ft Tfcrr | ar^ 
«ftft qlft 5>ft 1 1 f^5r«j ^ ft^ ¥)■ ‘fftrftf ^ fft" «r^ 

^ t, ^HT 'I3'?rr 1 1 Iff ?rR^ ?ff arffft % ?rffT !rr%«ff ft^fer war 

ft '^afi' «rr t • f^r^r'S ^ 3?rc ^ afk ’ifcn f i 

wft ft w?r% ^ arfar-ft^T? ^nraft siftt ?t ariar-ftlw 
STHrii waf wrrft «ft, ?icn?f l*r ft^ | F? Formi ^ anraft srft Fi^^ 
srfty ^ ?rft«TT arfftq? artft it^ft | aft? ^araft ffcr app^ | J 
?ar sppra: ^ srrRr ft 5#^ ftt ft gar^ ft ^ ^ ^ 

^'Cfrr 'ifrrr m ?fta: t«T ^aran q?ci7 m i frfi- ft ft ar«ff ft arOr 

ar^ lift t ’ft 

artft wft ft ^ qnr arw ft ?r/ft ft arr^<5r ar«r^ft »rft aft^ a^cr ft f=cr 

^ ari? I ftarrftai^i? fft^arFarfftar af^r ^raft <k FsT^fFasr |: 


(?) ^farTTOjir w sTTra", Fanrft arrmr wriift ft ^Fw^ar ^ I J 
(^) ar'ftt w arfftar afr«r ft arwr ^rr n arr^rr aft ar^r 
wftaftar ^ ^aft ftt^iRn afta aft ^iftaftar fr|t | 


ft ^ |ft wftft I 

(?) •rF^^gqftarri^’cft ft F^i? ftrr qr arfftar gajft 
ftl’ftj’rRr I 

rinjftfti? 

jT>?reTft arraft |, ftt^rarraif ft ww ffft w ^ 
liar^arr^^l^ft ar'»r arFg^ wft I ^ ' 

3 ft ar-»r w*f I ft arFwaft ! 

ar^r^iftsrrfftpftft 
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(3) ^ ^ W IPT fHSTfcT— flf ^ 

qrqqj qq?qf^ ^ ?£o ? ijr ?rqrJTqr qftq^fr qrr f%5i^ w, 
q>iqr «n ft? sr^fqjr % ^ «ft$t *r 

q|'=q% qfe? Jr qpcq^ srijr? srcT | srtr % qf^q 
^ !rqR^ ^qfq ft | grr^ #r % qnr ^ i 

?ftft[qt?ru %qTOiRr qiq^ cfhfr ^ ft? 5iJrftq?r ?r feqr qqr 
qr, % qqr ^ ^ qWr qqr I qqr ft? qW ^ ^ 

^ ^ Jr 5ft ft? q1«ft % ftiq ^ ?ft^ ^ qt q% q\^ ^ q?^ qt 

qft[j?r |q ^ I qjft sriftr «ft sfr ft? ig iftqt ^ 3?T?r 

|l aft I ^ q't^ qfT ?r qcTqr^ 3g% ?=qq' % g-iq Jr qrf qtfeff qq> enrftr 
aftr 5ft^ ^ ft? ?5iT^ qtqt Jr Ir %q5r pi it qt^ ^ # I sft ft? 
qq qtqt ?r ftf^q ftr^q 1 1 ?q qJr iM q?t I? qrq Jr 

pra sft^ qt^qq qnrq? t^ifqq? ^ aft ftqtqwrr qqtqtqrfST qurq? Jr 
qrq qt Jr aft qfqq? qq?R % g?qfq qrc fen? i fq% q?|^ % sjqaK 
Tqqiiq qrr qrrw ?rqrqq? qftqqq it qr i ^ wtq qi^ftq % sffFq % 
fe?ifq q?t q qrq% qiqr qt q|'t arr, Jrftrq qqq?r pqr arr ft? fqq?iq qq 
qiiw ^ ^ qftqqq q qqtqqr qftqqq q?i ^r 1 1 

(4) qt5iqq q?t srq tqTSW ^'t atft’Ct—qtsr ^ ?t;5.K Jt ftfqqqi^ 
«fta: rqq?ra- % qi^ Jt qq% fqsqrqr qt i qq% sriqjt ^qq ^ 
(Protoplasm) q?t ^ qiqt % qrer, ^ q?t qq^ Somatoplasm ^|r 
5fr ft? %qq qRta: Mt ^ ^qr q?qt | qk q?t qq% Germplasm 
q?|Tqt qqqq % ?Tqf q?t '^qq? q?^ |l?q%qfffR%qq 
Germplasm ^ ??q? <ft^ % ^q’ft q't^ ^ qg qiJt snJr | Somato- 
plasm qft, qiftrq? wiaj qftq |tqr | qt qqJt q»q^ Jr %qq spf c^rrar 
It fqqqr | ^q qt gqr qt snf cqrqq Jt | % aft c;qft qtst q'r qf'qrJr 
qr^ I ?q ^qrt qr aft ft? cqrqq % I qq% qeq qrqq ^ ftrq^ 
qftqcq % fqi? qqaf qggr ^^qr |, fqfqt? ^ gqr qftq qiqrqw % 
Fqtf qqqtaft it^ 1 ft |qft «ft^ qq qf ‘qn? qr^ | qtr qq q^l ^ 
qq? qaft qt^ qni q?q ft qrqr 1 1 


.-£-3E-'^€5=w>.- 
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t !fk 3ft 5rff I ^ 3n% 1 1 fes^ra % sTgart 

3R ^ STRjft I jft 9^^ ^ ^ 3ft ^jrfwmwt I 99^ 

9 9^99 itct 9% 317^ I 9t ITfcf ^ 9Jft ^ 3fi=ir ^f | I 

f9f9?Rr( ?T9T 9*59399 it9T -9f f9 99t 3998’ | F^T ^57 |t 9rar 

ftWT 5ft 9T<t 9999 9't 9^ ^tdt 99^ f®! 9 f 5 FffSrffr 9t 9959 |t 

* ^9t 1 1 9f F^vrar 99 qt^ ^ 9t9 left tt cftart ^ i 99 9595 F999r 
9S9t it 95 ft 699't I srtr 99r ^ ^9r 9't 999 91 9I9r | 99 F^J 
F99err W99t srf^ it 399t | Fqr 99 9119 % 99 ^ srnjjf^ 9| smjjt 
f9^ ftRT ii9r I 1 


(3) 99& 9f99 99399 99 9991— 99T F9 wfetcf % 999 *f 
999Rr 39 f99 I %99 I" SfR^t it 9tF9er Tffff | *9 99 | sft 

f% 9 f 9 i 9 W % srFsRi 99359 it9r I sfk ^qT F9f99r ftat 1 9t 
Fqr 9r9i95?ir % 9f^ ?r3f99r tjqr qtst ¥r 395 t ift^ ^ qf 9 r ^ 399t 
I *it5 9 t 935359 ft^ t ^ 969 it 9 r 9 'til W 9 t ^?9 99 & wF^ff 
95359 ^r 999r 5i^ 1 1 


9r5f^ ^ Sff^ ?ft5 5t^ 55 F5»I? 9^9 Wkt SITT |9 

F95Rr ?t 939rf it 9| 9k 19 9595 99^ 9Fg5999I9 ^ ?$ 
991 fe9 1 9if99 999 gI5r 997 9^ 5ft !ft5 5M 5ft 9rfir 35759 5^5 
%fr t 9t 59T 9^ 9WF9 JT 9^99 9it F5r 99it 9t 94t 955T5 5ft 3nRr 
99F9 it I 197 5ft 99^ 5ffF95r 999 5J|T I Srr^FgTT^ 999 9r5f^ % 
93915 5t^ ?ft5 3[»3 9|9 ^ 9% % 9f 5i t 9k 3r9r % |9 599^ 
|F5r^srnijt97l?5T&9itit%tl^95JK9^^'^ ^ '^^55^^ 

I % 99% P5 9 f ^ FtRRTT 9959 it iHt I 9f Pmr sft Ft? St?F9 
%9319it97|9kpi9IfF9% srF9f9,99 9Tft!J9t%99^J[3nJ 
I I 519 99% 9T59 % 9^959 % F93 999 955^9 t SfRrr | ^ ^ 

■sn9%F3I9%F9F9?99I9 5TWF9%9f^ W^t<^'^r59 5^ I 

^ Jfetl TOI t I W ^ '*T1 

^ 0=,: srtsftr* . 
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1 1 fii |?it |sr ?rq^ ?rnT 5R 

war 'aa' aifr ^!r fas HI fa ^ sfa a faaraT aia i ^ 
aqar fa irsaar #§: ^ atam^ ^atft & 'Bsai ar i aa^ a? ^ 
far ^ ^Tt a«rr art ^*fk Jt aara 1 1 areaa: ^ faBaa faaaar Far 
fa fartiaa % a|t 'Bsar afa^ ?aV % an^ <B 2 aT 1 1 

a^( ?«;^^ *lr aiaa^ ^ ^r fe aiar^r arr far aaa^ arr f%naa ^aVa 
artfwat ST^ flar I at afaafta 1 1 aa aart Faaaa farar Far 
a^ aarR ^ i^naa far^ a Farat a^ ^ srFa f aa aflat ^ aaw 
ftar 1 1 fa aarR aiaaf ^ Famaa % f^rarar art faraa aaa Faar ^ 
aa% ^ qftangat % afca aft aftrfea l%aT i araar aa ar^ar ar Far 
?r iqflaT^ aaat aa far aRara aiar ar?^ ar^ 1 1 aif Faar %aar 1 1 
?aaa arnf | a^ »i[a ari#^ qar«ff ^ feafea ar^ar i aiaai ^ aarar 
Far »Btt jaft aar arat arr aarar aar aaar at far sraai % afa^ atat 
SKT ^ itat 1 1 f^af arat aft afa ^ war arfif i ataara 
=^fan[a% fff gar aaarf arw Faarear Ir atar^t art at^ aft at q^LPRr 
aa q?t I a? araaa # ata aa |t aFwa 1 1 

araanc % aara aR f a aft ^^ara ^t far Fafa faarrat faaarr 
aafa 'fa* % a*afa % ataa ai% a«aia Jf aar | i fa FaFa ?t 
fa% an^aar % ara af ‘araafar^’ ft ar^ 1 1 

^ affi: ^-afta Fa?! aa ^tfrar ar^ I, ^ aaa^ ^ t—CO 
Haa fif^Rar ^a€tFfar aar (a) fa^ araaraar aa^ar i frFaaarar 
tFasftar a<ta ?f ai%ar % #t agrw arast | aaFar araaiaar aastF^ar 
fa ?r afi aant, Faf% ?r ffaftar fFaa aft agrfe, aat^ aa%, an#rar 
aara! ^ a?T aR ’ara ?r aFfaRra ^ farrFa armt ^ art 1 1 
?na^ 5r?a aatat ^ a^ ^5% If araa^ ^ far aR af ^ Faaaa 
Far a? Fas Rrar ara Far sfta aat^ aaraf tt ataa |f i aa% 
arfaat ^ araaR an a^ri^ ^arar araaR aaraaiaaar siaat ^a Jr 
aar 'C|r i far aft ara a| | a| fas a^ ai'?! a^r i 

^ ^ aFaFarFa a|t | Faa^ af arar aia Far tastFxar 
?ra% aara |t ?rfa aaaftat % Faar |t a5a?a it af i at ata ai aiat 
I fa aaatf^ Faar fafja % ^ ?aac^ I, ^ fRri | a?! a?^ sratat ^ 
atar faar | ak art a^a apf ail Faa arar 1 1 



^ ?r«Tt Ifeferr 

^ ?rFsr^crr ffit 1 5?^ sr^r^r ^ stfsRi 1 1 

^ 'iR'gT ^ sfi:^ ^ 3^ ^sxsx 1 1 5 ^ srgr % 

iffsr^R It «Tr sftr ^JTrFt«rf w sfTf cTtq'r ?riT5W arra^ ?r«rT 
sr^R ?n%| 5r q^l qq % sm ^st^qr w gqk Fwr ^trar «iT 
wft TOq-T ^qrftrqV ?! w ^crr 'r ^g^rr m ?rk ‘sn^r «rr 
^ vik ft Him airq fe fe q i Rcq r grr^ ^ ^ jfPig m 
^TOjjt & ^ ftq't 1 1 

•mF?^ qrr ^qfq 1822 fo ^ iBrsff ^ qm qm *r |?rr 
qr 1 qq% fqqr qq^ 'qqif' qjiq fipqi St, F^fg ?q ^ ^ 
sRqr^ % qf?r qf qqtFqqq qt ?rqr ^ qr^oq ^ ^ i qq^t Fqqr 

qf^ 'iq:>q qTqq* ^F^ ^ || Fr-i "mqt q;> wrqqqifq is^ w qsr 
qtq; qr 1 qq% 1844 tr 1847 q^ qqq ^qrqqqrtq % sr«iqq ^ 
fqqiqr I sraFq qq Fqqt ^q qeqr q|f |t Fqjjg ^q F?q> ^ q»»i>? 
qaraq ^ qRqr % qq ^ p5 q5t q^ qftq qmqr wi^fV qk ^ 
qjBq Fsrenf ^ qrrr qr Fqr qf q'tqq *r qgq gq? ^ q^qr 1 1 wq% qqqiq 
1848 qq qq mr ^ iRq^ % Fqt? qqr q|?q^^ff '(fr 1 q^r qqsrqr iq 
qjq q?t qT" F^ qq^ Pre!^ q^ % qF^qq q«T ^tq> ^T qjq qft fqa^ 
qrqr qr, Fqr^ ?q |:^ qq qrq qfi qr F^ ^qt qq qqqft qr qqcit ^ 1 

qrqqT ^ ^tqq ft qq^Ft qfqPnuV ft ^ qfrqqr Fqqt 1 qq^'t 
q^qt ft qq; fqtrq^qr qr Fq qf qiqq^ % Fqqr^f qit Fqqr f«! q| 

'qra'V «ft qhc qql % n^qr^c qrq^ q^qt «it t q? ste^T’ q^f qnqt ^ 
fq qq qi^ qt qiq ^ q5t |i? #f ^r qrFf^, qq 3 % qqsrrf ^ qrFf c[ 
qqi qq ^3% qrq ^ qRiq fq^r qrFu? i qr?qFqqqr qf | fq qR^^ ^'1' 
qqqqmt ?f qqq't qcfft qi q|q qqr frq 1 1 

qi^^ % 1867 f o ^ esr % qjH^ ^ qRqft qt ^ 

?rq% f iq st Fqqr i qq Fqqt q| srqfqq qr Fq |q qsa^ qr ^r?qr q| I 
fq frq qqH^ Fqoqq % qRQT i^qi^ ( Laobio Aoi^ ) ^ 
qrq't 1 1 Fqtiqq % qit ^ qi't qi Fq ^ fqqt q Ppq^ ^ 
qiaq ^ qR^u ^ 1 1 qfq ^ ^ 



^ fr^TT 

^ sffJT ?nf5r 1678 ^ 

sfff'sfl- irnr ^ |srr «n i f!r% ^rrar fTOr w'#snf|-^?ft^?rRr % ?niTH 
si^ gwR STM f^iRr sTf I r^rw sTRfvr iT R^fr «rf^Tt^t % 
^ ?t3a»T 'iim ?f5r’ Jr || afl' i ?«r% 'R^rg; ^ ^Pp^sr ^ »i% sr^ % 
tj. ^ fi^r STRT ^ I pRT ^ rssrr 5?t fti ^ =H ^r 
fsRjg |lf ^ ST^ ^ «Jt 1 ^r 

*i®Rfr ^ 1 ^srfes «Tr|f t (Padua) % F^T5R Jr ^ i 

^|f ^ 5fte gjT i^iTJr JTfRrfft tfrersn^ % PrafT ^?r Jr 

F^l felT I 

^^, gRR §if ^ grrfi't arriTiR ftra: Tgr i ;rq^ 5^5^ 
^ srfJrFs % ^iTJir 3?| 3rr % $% TOfff u^tt htrFto arf^arat Jr 
5TOT ^^nJt Jf ^ ^F^ it »rt I ?tfr ?r^ 1607 ^ Jf 
^ ^j*Rr 5 r%ar sti'B FrfatfttJR (Royal Collage of Physia) ?t feft 
RPT fw w \ |r^ ^ril^R ^r^ffafT'^ ?(5TOra' Jr 

sifST ¥1 r»T5r ’if I 5^ «i’if ^ srra ^ Fcur ?’i% ?n^ 
'%Rr 5i«rir’ ^ ?nJr 5?rR (Forvrarded) r i ^ 'R 

SR’S piFwi Jr ?rRT fJr’iRT i sre^niar % srr ^ Jr 

5 ik fWl ^j^ur Jr su’r’i’r ^ srursar i anJr 

'TTsR % urar ft ^R SRSfl aif ’if ^ ^ 

Jr 5 iF^ Jr ?rFaR> anpRirfr su'a 5RT 'ct’ft ^Tr «r ^ afi^ 

1^ u^’R ^'U’l ^ f^aRir aarr tF^^R 

% ^ftsT it afr ^’iifu ?ri%a ^ ^ tFw’t 

saw’ % 1718 Jr ?a| sniR ^RWRIff Pl?^ ^ ' 

3R q| Jr?E Siaffaft?? !5WRW^ ?Raa: ^ uaft ^ ’crPrst ^ 
qr^ UHir ?fi% SIR ^ ?iRr aii Fsi q^ai’ri ^arrsT 

^7 ^ afr pcpr I an^ % ^'Ta: sn? % a^R aarr ^ «R R’Js 

an F^ ip ^rsRRfaj ^ a^ aiai ^ar I i afe ^ 'Rf 
^T at laai ^fjRi Pnar I t ^ 



2^0 


* ^ ?feir * 


^5rr fii sttsttst f^r^T |— 5 ^ !t| 1- | srfqrg ffrrg'T 

<RT«f F5 s% qfsrr^JT ( Snzyme ) ?rg^ 1 1 q^rsf ssrtsr tr«rr 

% *iwr qf)- fterffr 1 1 qrfff; t fq? ^ "r^riqT ^ 

'?rwfT ^3cqsr q;;c? 1 qTq^ % ^ |Jr ^'tffujpfr ( G-ernis ) q:i 

STfr 1 1 ^ ^ iT- giS: I sfrc Jif >TRT srrcrr t ft? Jr ?q?r^ ^ J| 
fTg'V I ?!t % fwq ?Tf?r q?lr ?nqqjjqwr 1 1 

!if9fi3?r 71??^ % fr^qr stsr It qn^fff «r 5r7> fijir cwi 
!iq^ ® ^ ^ f7§7?r % tGRT % SfftJT q?t & 

sr’qwr I %7T ffr^r mfgsfa' ^ ( Vaoelnetion ) <sSt Wq- % >f) 
geriq: fq^ 1 ?r«rr trst pr> % qfi% % ?5rR q>T qrrf^qrrq: ft^rr 1 ftRrr 
f5ri5r ?ra^ qqr ^ Rjr i 3R qf qraqr rct |> m 
eft 7i?Rq: qpt srfessr ?r^w <B5tV afk snqrqt 6 Jritiff ^ qRq^ ^ 360 M 
^Fqiq I 

] 888 % qqrqr ^ ‘qi^R ?fWl’ Tf I SHT 7R=R 
qiT TfR WW >ft sftfW 1 1 *R 7R^ fqjf ^feT fS |> W TT sfk 

qpgg: 28 Rra*q^ 1896 qpt ifqfkr q^^qf 1 

» 
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# ^ ^ ?rTOir « 

?rq[^ ^ ^ ?'V i % snprr 

^nFfcTj?^ i??^Rr Jf ^ Sr 1 3?Rfr Tf^r ^r?! 7f§r ^ ^ 

«]t «fr I ^ ?RfRr ^ sr^ «fr I irr ’smr. ^rfcri^r^ lif fl: 

% ^ W qi I 1652 fo t ^ %l% ^ ?rWTT5T ?r ?!T^ 

’jRr 5«nPrgr ^ «IV t ^ ?i?r3r git gif ^ f i 5fir% 

wfr ^ ?rprf% ^sr ^ ^ ^ fejir i ^n^sr ^ jf^RUvr^r 

tisrr f^ranpT % Fvrq; 5 ^* 1 % «Tg§r ^ 3r|cr ?rr ?h ^ wr <rr i ^ig' ^ 
3?gf^ ^5?5RrT5PT % F^rq ^«r*pr«ii{sr % FsiPrar *nl%^ |F?r fT 
ft’? t Prf^ qr?^ i 

5!i^ 3JiFg5?f % ^i^ Jr ^jnmiFjisp ^ Fsr^r | .-"^ sr*!’ 
fift, ?TF‘r5 ^ % Sr ^ gt <n[ ssiF^bc^ *rgT?[ «rr i %g^& ^r^rr 

sft I ft?r 5^ini35r, ^rrw^ ^»r, ftsT-ftst ?rra- ft i^^r^rfrr 

^ sRft^ ft, ^nft ft? ft5r ft, ^151 ^ ft srf^ feft f 

^ c g c f i Tr ^ gt irq f ; - ^ft ft sn^Fer i q? f ?ran ^crng Jr 

^ 5ft F5ft ^ ^ ffcT gsrr OTft^ ffgTi i" 

gif ^ gt f ?rT ^ 5gr ^r^TF I — ^TOftfk ftf55nct?*r 
?tp ^nmr 5??rr 1 1 g^r w ^ ft «r^ 5?l ^hJT | ff ^ 5 t 
^ ?«rR 1 5 gr Jr ?^5r ^Rnit (Arberis) Jr gt 5 ? 5% % ffF»i5r 
?nft ft 5 icn I ft? ^ ^ ff?iff (Veins) |r gT?i 5 ^: gCT f jt^ 
gt 5 TefT 1 1 'ft ??5r f?ir % ?r?t? % sr^r »nft ft ft? ^rar I is 
? 5 cr gt^ I ft? '5r?t? % ?r>^ ’finff % gspf Jt ?nf srsn w siis fisr 
1 1 sf S'?- IS gt5? ?rft? Jr qf?5r*r?!j 5?«rT 1 1 w?r% F^r?^ % 

F^n? ift g? 5 r 5 5 T "»im Fw^ir'' stmi 5«n9 %F5i^r^F??r 
5r«r IF^i? \ 





»rnrr ^ arrm «ir !r5rffcf 5r«rr ?n^f^er ?«rw % ?fRiFrai 

spjT 5sri5ft qflr ?r«iT ^nsrncqj firter ^ ^ ?r 5 ^^ f^ fir 

flr? pi 5nfl: ?n:wrer | sr^ ji? »Trfr Fer^ir srw F«f ?r'k ^ 

^cfT I !T^ !!> F^ 3r»T Sr srf^-i? Fraj'Tirr | w|)‘ •?i>r ?»T5k 

q??rT I ?ra: q? FjR^q Fsrqr Fq? ^ ?rq^ ^ ^ 

^nr^ET qrrar 1 1 ?i<^ firarfcr qft ?r^q> qq>R % KtFqjft i 

?i%qj Jrqtqf % |if qi^q qj> !nr% Fqsifti qt! gFg ?> qf tttK qq 
1616 fqqt ^ ifflS: srq^ (Blood Circulation) % FqsRr 

qit qq% qiqS- qqrr i 

qtq 5q% ^ qqr qjflfe qm^r ^nrar q51 qr^Fqq % 

Fqqflq p ^ qi^ qf! qr ?ftq qrfFqsr 5r epiI ?q srptc 5t Fq* 
q^ qrqr 1 1 qq 'n: ?r?rq? q?R % mg qqql % srrqra FqsJt qJl F^ ^ 
q§1qq % qq p p qk ^ ^ Fq^gm qr qsq r tqrFqq 
(qRs^l) qqq ^ 5 q% Fqsstq qit § ^ F|q# |q q|lr Fqg qrq ?Rqq 
jqqr I grq qq'ft Jr ^ i qf| qq q? qrqqrr^V sneer q^q): 

«ft Fq! qife^ ^ ^qq qq ^q ^EqR qr^r | ? qql q| sqjjr I 
?rq?ir qR^ % qqqig; p q?fr qinrli q^% qgqqiq qqTqF?«rq% 
qq^q qs( 1628 fo % p; ?rq '^q qqr qqq ?lr qFq' qR qqjifqq 
qrqpr I qq^ ?q ??qq qrr qf r ^qrqq Fqrqr qqr «ftq qc^iqkr qrqq^t ^ 
^ tnq qt fqqr I 5 ?^ qqqT?( q| qn^q ^rro fqfqf^ (College of ' 
Physians) % qilqisqq in q«? i 

qif Itiqr qqq ^ TiqpR % qrq qiqqr qft |f^ Jr ^ 
qj6q vrqqj qr Jtqr i w qrqr % ^ qm!! qqq qq qqr ql^ ^ qil 
^ qk qi^ I qnw qit qqffl qTsfr qflqr^ 
^q?r qqr q| qrq qk^r qrr qqq^ q>q Fqqr i ^q irrwr % p q^ qqqr^ 

^ q? S^’- ^ TTqqF^qrr ^ qrq sj^lq qm qr fqqiSr i m qiqr Sr 

q^ r?qq %q»^ ^qrisqoq «hi i qq fefT % ^qq 'SIP q*! 

. qqet ^ qq ^ «iT i ^ ’’rl ^ p p pqqr qf r i 

q^ |lf snqq^W Sr ^ Fqjfg ?SV^ Ifqr % qq snqqqk eqfeqr 
(Puritons) q ?rFq^^ Jf qr qqi ql ^ qn? i q|'l 3 p 

1657 fo ^ 1^ ' 
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5f!r 1 %,'T??r?[ 5?!^ r^rf^TRir f^srpr % sft^iar t? 

Hit p¥^r?r f^ifT J ^ ?Trr "5rr^<R sfre % 

?r5Wi^»n? I ?rR?5n^^ ^ ^fnsjff ?r 

q^ ^Trfarqt % ^F?xff qR ?T5JrrqR f%i; i ?iii- 

mvi % ?raf5r{cR> ‘tr ?i^fe5T ^ ^R^sr ^T" i feff crt 
«H« r I ffs^TT Ir srmf^ ^ fsr^^s^r 
>r%5r qrr sft^ f!if?5 q?r f%*rr »r?rT ' ?5r% ara^f ^ U'i^« i 
^ sTf^T^ ^ srnrF^aRfT str it ’rt i ^ q§% ^ ^ 

^ ^q>T5fhr srTgie qrt irqr q*r «rr ft: 

^Fg» qjT snft^r p Jf ft^r ^ ?Ri5rr| 1 3#qn- qfw^ m ft qrr 
ftqfriT |?rT I #?T qnwnj *n si^ir ^ ftq%T ?it^T5*tT «it i ^ *t|i^ 
wsn^ 

sTT ^ R? ^ srftfisr ?r q>RT!j Tn^ffqf r q^r ftrajiR 1 1 i^r 
ftsR qjt ?fit^ '^T'? !R?«rTiff Sf ftffw ft?r: — 

(?) ftiw ftsT?r itox t, 

{r) ^ 

(^) U?'3 ^ 

(V) g«TT ?e.^^ ^ 

ftirjjWJRR 

snWR^ 5T^ ftsRff qfV^TfjR 

qfifftr % H=R ftjwf siRqiT^l" ?rt'ft?T I sETk ?r^ at I ft 

qit ^<if<i*Ti ^ ^ ^ qT% sqft' ^ i ^ Pft 

I i p gift sftsRR ^ Himw wnTT ^ ^ sRR » 

Mff55T|!T^sM?n^«STqR%ftSTfcr «^3r 
?f itr^R ^ <t I pR5«R ftsra ^3^ qr «m 

ft^^5ift^^*i^qr^iTi ^ srqrR ¥!• qqr ’iFf 5ir sft^sr 

iq6inFr%«pRT^^w ftsiR ^ ^ 'rfi’ qrf «fr, <ft F^jt 
% qw ^ ^-~*r?R t^rftqr i srrftr *r| ^gR R 

|qqr?t-?ftqf?rq#*Tqr»Tf 

^ l^r— TTf^grr ri^ *ft i f? ^ ^ 



fniT 

It ^ it j=^ % *rr?'^?!T >fNr % t(*if tc^t 

% 5^»n?r 1 1 ff^ !r’ft jftsr qft tr ^ ftsrR gc«i % 

Sfjnif % JT^^r ^a^rr jrfjr | f% i?r ??rrf^ irr^ffSTisr ^ 

g'fe ^ I fqr «r^ Sc^qi ^ ^ 

sriw^jRrafi | i sjeniw % f%q qt ?fir jft ^ *rr ft? 

iqrsf fit q^if ^rqffr wk «rrqiw 1 1 sbtojt | 
•qrOT ssq'i' qrr “qq^ wror 1 1 h(e*t w ^ q| sfft qr^qr qr fi? sr aw 
fqr?ft qqr^f ^ % f^q qrtf q gr^wT -cr ^ qfe q? q^ 

qR qPnrq 1 5ft q'Nt ^ ^ qqqr q|»ir i wsqr qtq?rq|r‘| qq? ferr 
^ ?fk ?a^ # 3Rift !rr?«i% qfw qft ^ it srnft *ik ^ q|t 1 1 
qj^ra: q| q-eft w|t wr qwrl q i«^t «rc qr qqqn |, qrftf qe^t % qiff 
iftr qqqjq qqiqr ^ar | f 

?rq §q^ qqrfqqr wR^^rqq qft f fqq-qqwr qrqq ^ qjqq ir 

g^qqftffqqq^irq^’qfrf'wl q|tqqqrFq5r| fqrqrqqqwit 
q^ qiRft \ qicq { Inertia ) wr Iq^Rr qqiqFsriq ^ qrat I, q| 
q't q^ I fw wsqr qr ?nqf% qrfaF ^ qrc 1 1 q|r qq? 
at qiq qqiq > qq qi^qi q^l^-l ‘^pqqt- 5®^ % qi^t qt^ q^t 
fqqr qftg q§ q'Ht it fqqr I « qnr ftar q^ qft ^|i 
qrpqqq: qrr ^ qrfflfg Rq ?|5r 1 1 qr qfq qrr q^ikar % qr|f? 2 Tfq 
^ qrat q^ qqq^ qq srqaq qr? ^ qraqft sq 5nft qi^ qq.qfqq q^f 
srrr sflw qqwq 1 1 

qq qff^ ^iftqj qq qqr ?v qr# qq ^ ^ f^tejqqqw 
if qq: iftqr^ if fqr qr 1 qq^ fqqr f^qw, qqr % it » qq 

^ tf^ qq ^ qf ^ ^ qrFBq % qqq q^ ^ 

5fft M ?fit^ 51^ srfqfe qfqq qnsft«ft 1 qq ?£'»55 
^ qq^ gqftra qr^qrq wr f^q wtq Fqqfrqr m 1 

qfcq sTiPcq % qtiq % 'npqrq qq^ ^ 

?{; 5ft^ % qq |t I ^ ^ ^ 









gt i?ffr g-^sr 1 1 sni ir<T^ Tfer jtt jt »ft ?r f i^ ^ | ^ 
stojt ^ ?nw> 5 nTg[r fW sr^fl- «fteT iT |, <r: 

jrf? Wf ^ eft ^r ^rft'TT ftr srolf ^ jp? I 


?ft JTi ?ft ^nftsrgi? ^ srp^ ot enwr | i 
w w ?ft«rr ^i^r # I ^ !T^? ^Jirirr ^ fw'tiifJT 
^ifr *rr p- ft 1 1 ftr^^ (Absolute) ffw qft ^ ^ i 

ark ^ sfTs^r I eft 5^r mew | f¥ sr^ aft ifs^r ^|ft | eft fmt 

«Tnft fi«?ft ft ^r g^riw Tf err t srk ^fft f ^ % ^rft sqfta 
ipsw 5 Prerr 1 1 Jrift wr se% m ¥)• 1 1 w?f ft^r ft 

I at f a'W m ai't fqr af u?f ?ft?: ?r^ sr ft 5# HPirr ^ 1 ^ 

ftaf q 1 m#^^ftft?r«n!ra^-^fr?:«ft^?i^| I «i% ftaiftft 
’t'ti af *r|ft ^ t fir ffrcft«r »rfir ^ arf ^ 1 1 ?ter .aft fiafi 

% !jf art 3 prft srrft srf aa- iraa § 1 % 1 1 afi arrfara ft a)% ^ sft^ ^ 
it «ftT aaft qar ateft fft^ ^ ara at aifara ac ft ftsaft ar^ff 
% fin? ateft fttft fftft ar ^at ?ft?: aaaft alft at a^ aft ftWt tiar 
% rftft ¥t sft^ iWt f^Tf ar^ 're ft firaft ft fftt? at^ aft aftr 5?ft 
ft itrft ^ aftft rftft itaJT arfeia itat 1 a? sfttfftq far fa? sbct 
at FaFaar qfifiaraaf ft 1 1 


. arriasTia ft fiana ftt i?ar ^ a?a fiar 1 sra anar arar 
ar fir 'lara ft praa arar-T^^-ft fiafejr ft, ^ftajfta arr fra 1 1 ?a 
sraa^ i?fta^ (Electron) ft aara aar 1 af at arar aiar | fir aa 
^ra^a saaat w an eaia ar^ft | at aarrar snea ftar 1 1 la aaaraft 
a^ aata ar^ ft? ai^a w 'rfiana <rT afft fir 'Ria ak afia 
(startar) p ^ aaf ft ^ a^a | aar aarrar ftt p aar*? | > ^ 

Far fira srarra: p aaia firat apa aara ft pararaar ft aarfia fiar | 
aftt Jrarra aarrar at aft aar aanf t «RTaf ar Mft paiarftar 
ft aaiFaa ^ ak aa aa^ aFa aft^ trar ft a ftar^ ^ ‘ 

afftft arqft 5a Fa^ra ftt ara ft fin? aFaca araft ^ Far 1919 ft aaft 
aiftaa'apftaaaaFatararaatft art Faaar aana 
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^ srRT ^ 'tcTw ^ f? ?ft fff^^n i ^ 

% «r| F^5 ^ r^^sTTJir % ^5r i??: 'rw 1 1 

3?iw ^|5ir I f? =|‘Rt w?r^ stFst? | (18000 jft^r srF^ ^5??) 

5^^ ferr ^ «Tf^5r vn% wmr fqfs ^ ^ ft^rr i 

51^ «r| >fl' g’gnn wr af«rr ^ sit !r5w g^q;’ 

^ #15 ^^er 1 1 qrr^ ^ qrarsff sfr ^ ^rRJrssrJT 

I ^?RJT sFffn 1 3r? 5nrw ^fJT— sr? F^— irfsRftvT 

ttat I at tii^r ^ sricft |, ^rsr q? irsi^JSTfr ^ 

^ ^rfesfhr ^?ft I ^ ^ sra^ajpr # ^ tocW ??raT | ?ft^ ^r? ^ 

^Rjfsjr^ qir ^frsrr | sft ;5t?r ^tot | ^it cft^r irr*t?r?5r!r w ttar 

1 1 ist sr^R ^ ^ ^fr ^fiT^tf^rsT ffr jstff nFer SRcfr | ^t 5i*r^ 
?rsi^ it sfRrr I ?r*r<T 5ir ^leT 1 1 |F^ 

?ra*tsR ^ cT^ it ?ftFfi?r jfit t— ?r?t¥ 1 1 I'F? |*r stt^r ^nrJrsrfr % 

I s^rFsnr 5r eft gr q ^ ^ % 'kw ?t a^ct | jt ^ graJRr^ 
% ^ «R»? ^Tfit t « 5^efRi4^ ^ I Rp JT| ^sr 

(Spape and time) % 15^ % | wt^ ira^Nr^r ^ 

I 

^|iT: ^ ^ f §5 F?*rr i ^ sro sr^Rifer 

fesTcit % sr^RT ^ ?nf 5Err^t ^ Fe:^ iteft I — ^ *^5 
^|t F«r gTTFTF^s: F>t^ srit, ^ f »r *rf it sf? ?r«P^ I ft> 

it ?«rnft ^ r»T?n% ^rsft ^fft % it^ ^ '>S«r’T ^ I srts: 

’T ft sp| I F^ SRTRT €tslt'^wr ^ *r*R ^r 1 1 




^ Mr j 1938 ^ ^ ^ 

^r % ^PR f^rvrr’T w sreiTfr ^wr ?ftt w 'R *1^ ^ sf?i 1944 ^ 
I 'HRI^ 1946 IrT^ ^ ?IRtr ?r?4JT^ ^ SPRT ^PR ^SRIfPR 

I 

snqr '^Ps^r gi?R ^if^r* % (1942-43) ti 1 1 

?41 jRii^ ^fi5r ?iT<fi ?ri^3r sn'fi ^PsJir ^ «flr 1946-46 tt 
wfq^ ^fTRT ^4^ wwt fw I sr'r')' jftRcfT ^rerr N>T*r«nTgT 
% ?r?!r sni^ 3R cr> «r^ cwr sttr ^ t i 5n«i 

?rfsr«r*r | fsnt trq;. sir. q?r.)F. E. S) ^ mfk 1 1 

'srjftwtsfl scrra 5Ps3n’ (Geology of India) % ?[Ferf^ 

5^ g,R# ?fl f5r«^ I F^^ '^*1)^1# !iT^ «?R Fi^rraw’ a«tT 

T ^ mgPT ^ r^?rT’ (’Struotune of Himalayas) 1 1 snsntrer 3fH 
\o fifiir ^ ?Tf f??5p 1 1 





tjffo 

t^ffo ^felT ^TRcT % ^ HJtff ^ ^ I RtjT 7^ ^JJKT ^5r 
*1^ 5r^crr 1 1 srsr 5r? ^ !rr7ft5r ?rini gfr ar^cr ^ 1 1 ^ 
T ?F7r ?nfrf? ?f^ ^Fpff ^ % «r7i^ |lr snc^r 

^crr| I 

7fi77 ^r ^ 26 1883 f ^?rar ?f gqi 

5TT I ?iT7 q^ ^TvT qf?3K 5i5?r | < r^rarr 7§%‘ 7^?r ^ 

1^ I ?i57«r7tq tftI % fjR7-f^5riT q7. ^. ^ 1906 

f 0 ^ 7r7 ^"1 I qf| f7?Hl f757 ^ ‘SITffSC SIT'S ^ ^P^rPT 

^ Ft^PtcT Fw I q7. q. TRr 9igfe: firtr sifq; 

sTP^ iT ?rr?7 % sIHtr % ^ ?f |f i srarm ^ 

qrfirqT % ^r7lf Fqqq % qrqsit 777 ^ 7?i' Fttw srrdV sjV 
wife *37!^^ fe77 W.Tftf ^ S?crar 7?1- ^T" 3ft ^TTt % Ftt: 
777 l 7 t gt 7 % I sppft gf 7 *s ‘Geology of India' ^ ijftwr 7 7| ?w 
F^r^lF* *77 Ft^ 77^77 w 7r dt sft qtr ^ F7^7 557 ^ tF 
feT^ Tjr’ft % w srfwr 7 ^ TT 71 fer: wwt: grar rwFttt ^%- 
Sferwq’ fe7% ttttI' q? *775 fesRft ^ 7|y 7t sfk fwri^ 7t 
^ 7(7 «t I srT% 7[r7> ^ w sTffeTrsft ttF 7«rr ?7 few 

w fei^ wTl^ft s?5R» % snrt7 Tft |q «ft Trfeirr ^ 77 ? aw 
‘Geology of India’ tw ^'t gpRRr Ft# r 7| 5 ?wr wgs: TfT TgcTpr 
I sflhc 7Tfe w Ftw w ^ q^ 5?cfe sw # srrsr Ft?^ 
T# I fe?! # TTFWT # S>F?Rr 77 Wt7 ST# # T#37 | \ ?7 g?77f 

# f5ra% 777 7lfe7r TTgT % TFfT qS 7*15711 #7^7* 77# # 
^^ # 7 # % St^W TT# # # I 7177t?7 FtTTTF ^ i®# # 757% % 
%7rC 5T7 5R! % 777t TtF FtT 717 ^FgTTrCT | ^ 717 7577 # 77# «K 
SIfr7>#| I 

fSTT 717! ^ Tifesr # tN# % TWTq 7t 7rF77T # tNTT % 

^em 71^ % 7^ TtTfeTi 7%qr Fttw (Geological survey 

pf Inaia)^^r77ri 7f777't 7577, |7RT fe# 






^ TFT 

5prRd}*? «ft. m ?rq^r ftfips 

1 1 5iJ=rr ^ ?=:^? ^ vf ain?r % ^qt^t qiifeim 

jrrrr ^ sr^ ^ prr srri ftar «fl ^ 'CR^ ^ 

?p| ?ra[ Sr j fq^iT §5!% fq; 2r ?rq^ fli% ^ ?r'^^ % 

^ ^ ^ I ?rfq sq^qt ^ gr^rar ^ Q3> 

>3t5rr «Tr f^rsq;! ^n ‘?n^?T ?fcr' *n, qr^ ^ «i5 ‘ffrs'a' 
sr’^sft 5it ^ qfiqf5?r ilw i 

qf^f ^ ffR^« ftw c« <? it, f^«ff ^ 

?5i5( sfl fq; q^scT^'S ist 35^ fttr 1 ?rq^ sf ?*i 9j? 

% %(r ?c;v30 t?qt ^ fqcir ?rq^ ?*1R ^ 

^5rq.€ m i ^ flS53=^''5: q>r ^ f^qrar w i 

g|f <J< 3?5l^ qqf 3? feqi, ?3% 33: * t’=^) ^ 

3r^i3qi ^ni? q? 3i^ % ^R^r 3^ q?it ^f ^ q?T i 5r3n»i 

t1 qql 3'i =351^ I qft3rw^q«5q PHarsfi 3 *tt q| mt 

5i^r 3JT^3 3?3ft % ^T’^qq^ % f ^ 3^f qi^ 3% i q)qt^ ?f 

ft^ q^ qjsjT ^ q;5f^^ % sfsqs ^ qrqqr qt?r (^f I 
q?qifj; 33[. ?=:'Si tc;s^ 3* 35 ffcsIzqjr-F ( Metropoli- . 

ton Institution } % f^?rF«ff I 3l3 c^r qf k ^ fqt?n m 
^I'.qqq %l, fe'g 313 ^ ^RiF'^' «ft, ’Kl^^ 33^1 35^ *« I' 

fj % f^u: qgF55r ^ PF5rqiFC?5 ^wsr^-f^T (ailohrist Scholar- 
ship ) qi'3 q;?^ f.F «rq« mn rmn^^ 3F?q[5riF qRqq sraqs 
% q:3r?353 3f| 3Fq^ 3^^^ fl ftfe ^f*® |t *f 5 fqiFcRftrq 3F'3 t 
qtlC^^ff^^^l'^«S3?r33:,?3c;^ to ^ ^Ftqqq 
n^qqq qq; 1 3^ q? ^rq ^ qlf % ^i: fJr«ft *fl i ffF^iq flf 3^ 
ql^ ^'M 3Fr5?q qqr ? Rf 5F3 ^ il ^ 

m k rqfFFq % 3r«Fqq fqqr ^ m 1 1 % wPa sq^ mm 

1^q{ 1 Hfgqqq Silt % 3^ 3?qF3^3q t® t 3?|lt >^3. 

' 331 to 3^3. 3q|f^FqT 5ft I 
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* tTo * 

5W^?r ^ ^rro: i 3 h?t ^?r 
gWfR fit^T *l®tr I ?==^e. to ^ WPRCTRsr % 

% q5[ q^: qiitsr, ^ |t 1 39 q^ ^ infig % q^’gig^ 

¥iqa^ q>T srf^rqiw gqg ?rq^ rRiglq qf ^ ?rq^ 

^rgg^iR fqqq? ^qf qf il sqals t1 srrar qwi sir i ?rq^ q;ig ^ *t5ftnff& 
qi^qi t g^f 5iig^ Sr i 33 ^*^ «ri^qii fqr sqfe q^r q^w il n;q» 
gqq irq itgr ^iflo; ^ ^ iraViiflg qir qr^gr 'grtls: I 3rq=g^ t 
^ir q;^ ^ f% ^ ii;q!HigT ^ 'wqrf'g % fena; ?nq^qq> 1 1 ggq qsr 
i^igr^ sqsT 1 1 ^ ifi tr^ur^ ftq>^ ^4 ^ q;wr ggsi % 39 

qftw ?r qifi ?rs^i I stg rrg q;? gfsi ^ 31^5 gr$ ?^gT I I srq^ 
rsRnql sf^qg ?r ^ Jii^g'lqgi % ggq^t snng «r5r I l qr^gicq 
f^gtgl % grq ^grqg-qn?q f r ^raigg sr^ grrq g^ssr % ng ^ 3r%« qn: 
qi^g gRg % i[grP[g^ ¥) qrg .gggl q| gi^q ^9iqg ^ 

qqii?r g vrrgi gifiq; i fg qq.T^ ^ggg q^f gq; griiftq wrqg q^ 
gqr ^ijgqrg % q^gig, 9g. ^e.og t* qf 

9f5t4 f|^ ^giqg-^Rq ( Hindu chemistry ) gw^ qss ^q» 
ftqii^ft, gg^ ^g 35gff C9gt ’sgff^ ^ t» ^ ?9^r 

9igw gl fg^TcRi qf[ 1 fq^ ^ f^srgl 4 3q% ^rgggtg gqr gg 
sggqrg % qiqr^q^q gi'g ‘l|f|^'(9fqg qn^q’ q3 pr q>3 qr qqrgr 1 
qq ^ f%^; 

3?g^ “f|^ ^giqg qriqq" % ggg 4f 3iq5^ qiq % sn^^g 

gii:g % ?giqg gTqj''sft qrig nq; 5^ I I 'if^ ^ ^ gis: grqt 4f 

qi2T I*, qiigq^^ q>iqr— p:'^ % coo |o 5rf gqrqqr qrisr— gg coo |o 

^ ??oo |o gq; grf^sF ^r^ ??oo | ?^oo fo gqj gqr g®r?Rftg 
^ ^y.oo |o g^ 1 qqq qjiqr % qp ?giqPrq> ‘9^^*, 

^g^ % 1^ gqr 'qsRqif^ir 1 ®ft ^gq ^ qi Prftqrg q>^ 

fqrqVqg^^qsrrs^C alchemy )qn ?reqf^rqi ssrf^ it-a^r ^ 
qi^q qsiJ'pgsfr qi: (^qsftg ft — 

^ q;qr ^*tqit ?rgKl 9« ^ 

qigqrqfl % gw?^ irr^ % q'^w 

^?q ?qrg^T ^ q^ fqffgg ffe ggr^ % ^ *ft 
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qiT ^itRi w «rr I fvim ?n?:Fiq ^oo) ^ 

^ 5R? ?I|f' §R (5^q;^T) ^ ft’ra tj;^ T\i^' q^pi ^ ^ «i) ) 

5Jr f^i?! m R'^iflftll ^ it, t%!g ?nq?^ 
=l'io) srfg mi ^ ?ft I ?rq^ %n gg sfpj pj ;tpt ^ ^[ 

^r ?=tt % ^ 5ff(5r f it 1 arif^ ^nrorn't 

& fsR g«rr ?rq^ ?r^?i! ^ ggn }% ftqr af ^ ^'sft p 

5Rtt aR«Pt 'Efeq I, % ^rasgf g-fe im ^ ^ ^ gigi I 

s^T^ii ^ m ft; 5!fl a% 5ra a? ft'?:cr aCI ft aqsn aa a? 3a% 
'fl| car ^SFC a«if qfetrr f r srma a it | aifs? iia w 
'jft«ra a'i;?r fta; aqr ?Rt< at a^a qf at am i f ?(! ftai qpt 
Tftaq ataiiT ^ aiiaai fqgft i fa ^at ff fal; lita ?ni^- 

^=^ar qg sraa ^ 1 mwa ^ af ssjq^fi sfl ftifg sat saTr faw ft^ari 
^ am mazi % iia ^ f^ a^ar 5^ ^ ^ maai aa^ at 
’^i mat 1 ^ f?it^ g^«t % qfe %K ftriii^^ aH^ ftm 1 
fa a^m qS mra^a^ai aat aii qO ^aqmujft ?t ft?; a:? m sRs? 
^aa t q?i amai ql] ?fl | 

^ta qr ai^a f^ ^ aamr at aa-ai | f% aa^ aaa % 
^maamRa ^ qa a|ar aal am aa$ ftt«a1 # ft<3t ^ at ^ I 

ataaa! ^lat sftt aitar ait 4^aar m ft; ftiaFf aiaw ^la m aaqT 
^ qra qa^ mft’ ft;^ ftrm qS1 ^t' a afrftra fl^ d i 
^ M\aa qa a^tja maaai ?i qt^atm am ma mfm m i rnt^ af|i% 
q;tft ffgmar aCi eft i 

q;r ai am^aft ga ?rmft ^ ftfa: ^'ra ^ 

am mK q|m i 







# tro # 


1 1 f ^ ^ict I fis 5»Tf^ ^5i ^ ?rl|jr 5f5^ ^ 3rq;ft qftqrfa 
q^ q|^ 5TTa[ | ^r^irq ^ 33?r ^q |1^ ^>rar 1 1 m ?iq^ 
§5r5rT ?5 q|tr ^ qq qftqrw «Tf f% ^ ^ 

'gi# ^3c 3;q?i gnnq q5# ^ I 3q% tjqf ai#^qt ^ q:^ 5n4) 
jfiinqcfl t M f^J^q ^I’jt, ?ut^, qrs5r^!=^ qtiP'l a^r 

q^na Mt'O-Pq^fa ^ ^ 1 1 

at siw q®c5r 3rq^ siais' qi’»qqq a^r f^sai % ftrq; jirh ^ 
^ f^^sqta t f?fg ^cfa-i. t« flf ’pqift' fqyq sirrq) it aq 
ai^ffs ( Merourous Nitrite) 'Br figaara 
I ca qq i^q % wa ^ ?qq>t war qs) at aar qrf^rwc 
iq§[Rt ^ fesqR aar fa?:q(^af ^q?i aqqlt atiqar ^?t anaar ^ l aa;^ 
?=;s.^ J? a;? aq q?qia: ar%q%fa? ^ qsit — aq^'^a ai%r?z awf 
4tra^ ^ ftak fiifSr ^ ^ araaq ^ q;q; a^ta^ qiia f^r 1 1 

fa ^a qiOa Jfkqrr ( Mercury series ) ?r qqs waia qqra ^ 
'araqii’ft s?ra flat' 1 1 cat aqiR ^?q % qr^a-af^a lasi^ aar 
qat ^ atqaq ^ sa? ^ iRfar ^ i 

arqt ai^»fl ?f) far^ara ^%a % ara ‘8,arca afcf^> 
q!)^aqsqar?fl i q;« «r acw^ ^a c'il^ arat^a aic^i 
( Ammonuim Nitrite ) q!t I ca aq»K srqaq aysa ^ arc^^ ^ ^ 
^ ?raqi qft«n qiq ar^f aral fi qai qrarat l ^ aTci|qH?Ra 
(Nitric AoidJ It ^ arcf^aa % aata % aaiat qsr fliar l ^ 
aicf^a- 3 Rr arqar aara qi^ qq ^ai ^car ,1 ar ai ^ ^ 

1 1 cair ac ftR:a %m ^ aaft atftraa, q^tSRraa aar ^ af?5«? 
ca ^ % aara q!t a^ ?t aai^ t, ^ 

g 55 T aaia ajqrar 1 1 ca^ ag^a sralf^raa aar aaica ait^i?’^ 


( Amine Nitrites ) q’l: ?it 1 1 

gpijft ca M ^ ^ 

qaatef^ » ( BengaJ Ohemio^ & 

works ) ara? a:? ^ ^ ^ 



^-?rt*TT?Er fesrifr 


1 


sro wfiR'hjT ^ ^ 

^ iT|fciT» ^ min f^^(j 1 sr^e^r 

%?r ^ Iff sfsj ^1%;^ % ^,J 11115551 5 |cf 1 ^ 51 ^ q^ if) 

fffa- ff%fff , 1^ sjqsR 5 iq^?r ^;5 ite fft l?rrl?rq; % 3 r ^ q^ffs: 

ffR Pi% fff^ffRrr^fi ffug^ffl ^ ^ q;^ |) 1 1 irifft % ffRr 

ff^R % q;? & q;? ff^ 3 nf^sf.Rt gpr giJRT ^ 

fa(ffr 1 1 f^?riff ^ 2 ()q ^ ^ sjai?? qefr?! ^ ff§n^ 

^ ft 1 1 | 5 ft^ ?nf Pr« %iPrq; ^)% 4 t ?t fq^pr <reR ^ 
ffiRTf ^ a;« fft Jfiil^ iTcq^ fiis eft | w ^ 

f^qi I 1 ^ 3ff jfif^ ffUS^qt ^ ^ 5rrg% I f5ra% pzjl ^^<Dr 

^ 3 nirff^ ^ 0;^ ff^ gq w sra? |frr 1 1 q^^ff ^ qj^ 

Cff% ffr? ^ ?ff sffq ?T« 5 fff«f}?r 9 ^ m^O a'liggraff ' 

5i?r ^TRr^Jsjflff srfefe ^ ffpg ^ qitr siffff ffi^dtq ^ f ait ^ 

?r« 3 ls ffft il^ft I ffRdtff aftffil ffrqtff «t ^q% lsrf^« 533- ' 

a'ffHt gRT 3ff: qcerRra ffi^ q%3>ft oiff ffRcfta fn’^qr- 
^ff«ai 'FT affffff f qrir ^ 1) ffffff ffRatq safe ^ I 

iff% 5 jriT%ffi^i$flttfi 5 ^ siw % ^i^(fi 5 r ffiff # 
(f^ff^ % ffre) ffq5rR=a?3: ^a ^ M qrqrqa?: *t 1 

^ 3 ^q qfk qiqn'FRM % ?f?r ^ft ^ ^ Cff% fffe aa^ 

"f^^aa^JRsa iteft |l %fffi 30ffff?3R ai3;1868 

pi'Kliti-^'R w 5iFff f «rr ^ ffRff Tor % ^ sa, 'aftaara, ^tfl^ ^ 
?aaa raffia % aiaiaw ^ qtir aa; I ca% Pmr # a;^ ^ aa ^ 

|l^ fo; *f) f?t fr ffift ^ 4 a ?taf a a;a ariflaj aisarnar ^ ^ar ait 
a?it^ ?r ?ff qiar «t< agsaar ?t aar ars ’rft^r 1 aisarrar ^ 
afftca ^ as^rfa' % % aa? ^ aiffr qft qfk 

qiitra ^ B. A. 5fl aia 1 ^rara^ar ^ gsr^ic 
^ laifta* ^ajp5 % afa^ af snqR q6t eRi fria at at^a 
i^igra % frraa^ ^)=a« a^at it aaafa w.^ ^.a% ^ra ap ft 
ff^fiaa; I 



* tro ^ ^ 


5 T 0 ^ sr? taR ^ asr'af aif^ ?p%^!r f%ar ^ ^ sJTtna 

|«rF sni^t % Fft «ir^ ^rlvrsR ar^n 5 ir 2 i ^ 

‘«raR£’ snsncH I, 'J^§ 3a: wai 15 Ffiftstreft 

1 1 q| |?rr % aift e%aa 1 1 q|T a^ ^ ^ Fft 

sflaa 1 1 jfl ^ '^^hq craefi I, ^ Jft g'a't # I, % tft 
€t^ I, STRR I f m t, fr^ Fft 1 1 Eesponse in 

the Living and Nonliving aia^ j{«t ^ 3f||^ 5;^ 5rs^ SBT srfeTi^a 
Mi 1 1 

?a sigaapfl irfT%a tt% aro ^ ^ ifl 

a#l |t f air a? % qll ?Rcr laical % dl o;^ 
ar^ ^ aCf ala diaaR srq^ s^aiaf a? ataar ^ % f^tj; ( aa: ?';e.'s 
^ a:«aR aar ?a.»? d* ^ aR ) ^qra^ ^ i 

3T“ ^a ^ ?r ard^: f^ aFq?qi ^|a dt at aRafi«f 
Earfta ft ardl sff ^ §i?a ^ aRanwl fr ^asa 

il stiar m f^% «i;§Ra^q aa l^rPr^l ^ ?a% a% iflad taf ^ tr^ ^>11 1 
afts: ^ cr^ iqrcda gaas aaija? ara a? 3J| ^ 

af ft a^T af i ?dl1g ?rd^ f^ra ?r siTa a sa aa^ % 

^ aa %fI?ps^ ^ ?aqa alsf ^a f^f, ai^g ato ^a ^ f^da! ^ 
f^f^iana 4 t tofi a ^ i f a da ^ ^Piaa alai^zl f^lra q»l 
fad afdPsa ^rPra a?ar % Ffl ar** da "st wq^ aatact ^a'a aiql?aa 
^rga'aRt ‘R aia^ir at aria^a fi>ar ar 1 

afo da ^ % qiRar qad afar gRaPaq; 5feai?al 

ft araar ^^ar q?f, aa< t ^ aiaarcd d fta%a ait f cr gfia; 
gri^ta sfar d wqd gjgaaiat ^ it sr ?fh: cd ^ar l^a a^ 
alt ^ 3imr aR^ai^ aad <r asd I ad) aqiR fad) *1) ^ ^la 
^ srfefe ^ I 

sna ^ fffld ?6.« ^ d ?rqt ?F^aqr daa ataifd dl aajlda 
qatd % %«: ltd M f^d qar oraiar ar R; aiftrat dt asci aa?qfcr 4 f 
tR a) ai^aa ^r aara afar I ^ d) caa d) d) srfq>a aar 

aad) arfed m d)% d aia^ ^a aaif dar 1 1 aa^ ca Mt grrq% 
f »lf¥ 1 35 % q!iw ftdfaal qa dt^ a?i ^ ^ ft fa 



m 


* ?nc • 


S5T Electric magnetic 5R»ff li % JTqlJf} ^ if} 
^ f$r^§r ir^i ^^*1 sft i ?rc; srq?f) 36 ^ ^ 

*ii5 q^ (TfqR^ 1893) s? «q>5q qii% c-t cr^I % ^ ?rq^ qrgcqf-i 

f%q% qftqrPT Properaties of Electric wavssjsEfl^f 
iTRrr % ^ JTr$ir % ^ g?: i q| 1895 ^ c-i^f acQqefl 

q|^I ^qi5r ^ q;%qr^f €)gif^ % ^ Polarisation of an 

Electric Say by a crystal qnr ^ qqilfeQ |?iTs| ^ sqq 

qi^ ^ srwi sqf^s: qq Electrician qf q?i^ fq; I 


snq% Determination of the Indies of Electric Eefraotion 
mm ftqq ^ gqfti? jrasr iitsifst ^ *11 
q?r«r ^ t ^ 5w qq ^ s^rflia q>i qrrq^t ^mR ^ 
sRR f%qi 1 1 arq tt aqs[q % f^s; qifJrqr^s q?) qri? ?r aqr 

5iqi5r a^qsR qil ?r 3rfq*Bl ff? ?nfqqi aijqar q gl^qR ifft srr ^ i 
srrq^ qrq^ sr%qr qiiq m crqs l^ga qqfq 1966 ^ Eoyal society ^ 
qia ?tsn qf ^f^rf.i’fl >ro qrnfqq qfl^r il i 
London fq^qfq^f^ ^ qriq^ (4> q:a. 4) ^qrfV & 

l^a fisqr aqi i 


1896 ^ aio ^a il q«m sqf^ ^ ^ af¥i#T qa^ 

% Electromagnetic waves % jjait % q^6?n 

ft aqi^rar qiR qil «fl l qq^ qr^ala | % 'Rrsftq qRc ^ ^rq tl^ 
% sftq q'q ^ qf^q qRqlq) 

5qaq^%qfqf^qf t: qit qf ^ 

fiiqrqqr I 


f^qqqqio^^t^a l«i^q ^ ^ qi^^ qRn 
Generator (55qi5:qj m) W i fq ^ ^ S5\ I 

«qftq{?I q;f m Rgq ^ ^ 

gqfas a=t ir. ^waq ^ ^ ^fl^trqr qfi \X^ 

fq^qlPiqi fqziftqii’ ^ qqt ^ ^ ^ \ 

^ ^ 1 1=1 18»« « 

isrfhnfl •# =51 arf « ,’ 

RnH w -W 
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?rC( I ITfo ^ g;Rq{^ f^iSR ^ ^ ^JC WRf 

STR ^ fl 1 g?it^ 4tfci5 f^iri^ flf jft ^f^Tf srfesan ^ ««Tr^ '?pnr 
1 1 lai q|tr ^rr f fi | ^ ?Rjft f^ffr eig^rr 

^ ^ mmf ^ *f) i sTg^^rw ^ 
f^?r ^ ^Mt ^ 5tqf ?r*ife «4?f ^’fra ^ ^ 1 1 

fTR^ ffq^ ^ sfii srii «Rt stir^l, f '4^, fJT«r, 

snf^, ^ 5fNR 5R 1 1 

?n7it 5ffRci wfR ^ ^ ^ jft ?irT% ?n%w ^ 

% %q; ?r^f g«T{Prci f^qi ^rar i ?e.o^ ^ 3rrq^ 0. T. E. ^ ?fqrf^ 
sRPT »it I ?e.u ^ 0. S. I. ?r feaw *ir i Prqqigw 
^ q,5. gi5r ^ !rq 5 *if fl^ qc ?rfq?^ Presidency College 
qrqqiT^r q|?!j ^ *iT n*R ?nq«A ^iqiqft^t «iptj^ fq; qftq^ 
?i4?r5r ^ ?rqf^ ^ «Rr % feq; 4^ qf ^riq?! ewnfta fisqr w i 
ill qrrqll ‘*j«n»flq ?rqq;i?r mcci qrr=^pf rptw sftqg q^Ri ??Rr 
^i ^ ^ ^ ^qqn q*# ?nq% oiRtq’ ^ 4< *0 qrtefe ^ 
qt I WiPi qf f « 5Rf qq qi qi qr 1 

snq% if r % qR ^ f n I f% q;q» qf^ q;^ l?rPr^ 

i:m qriq^ ?rqqf ft?q^€rf9rq qqR q^ »fl qnq^ 

g% 3qR fi:qr «rr “jtqi q5iq%q qRq il ^ ^ 

^?n«q ^ ^sm q|qf, 3^ qqq sr^ qr qq s% qwqr 
jft q qf i” gq^ 5q^ q^ qjvqqqf PRq ftsTRrq % qrf^- 
^ gw sTfq “qiqjq qrrK qigfs ^ qqrf^ ^ fqqRta f^q; qq; i q^R 

fq?q f^Rtq % qm^ ?^o») ^ ^*1 ^ ^ 

RR ^ % q^q ^ ^ ^ q|q qrflraqj^^i ?5.Ri9^?nq 

qrr^ ^ il% qr# qroftq f^R ^ ^ 

i? ?nq^t qqPT f^?q f^qn^rq; ^ ^ ^ D. So. ^ ^qrfSr ^ ewrl^ 

- ft. -A s. 

fqsnq qf^q qjl ?«nqqf ^ ^ ^ 

grrq ^ <l gf stfis qswr ?qff^ra qi^ qif ?nqqif ^qrR qr 

snq qrqqjRT sR q»^ fl ^ ^ 

%'L'K'9 ^ qsiq'qq ^ l ^^qpq % qqq ^ I*? *fiq^ ^ 



jTOsr'Iita w?, ^ ftaitOqw^ l 
r. w^^i^lsisft, TOfl^t a^TOiaSsih art 
t\ ^ ggqr If grrRfc^r^ ^ 

3;rf) g%;n ^ f fir *6f m: srr g?; 1 ^g 

W ^$rf ‘€rfgr<f (Resonat Eeoorder) 

?S.? ? ^ gqR |?a fSrg^ qf^ ^ ^ 

IRT >? ^3T |a; I ?8.?v d' Osoillating Eeoorder mu m 

Jaf# q)-^ ^ ^ |f^ qfcft Sff^iT ^f 5R®I^ 

H ?f?r I ?£.?V9 ^ Compound lever Oresoograph I*IR 

prr fsre^ gRKdf fg?qR, 4 t 4^^*! ^ ^U.-g gw feqrgwr 

grJTg pfT I 

ing: Compound lever Oresoograph ^ ggss g gq; qfer 
tft 3^ g set;^ gj^ gq; |g^ gg Magnetic Oresoograph 
*1 ggR f^gr fgggf qflif t?Tp7f g'fo ^ f^g f^qr ggt irgsf 
% n ggig g?r^qT ^ us ^ '‘gf^r «t 3n^ git 

^ ^g^g ^ qjfq ^ ^ 

ft^qig f^grrt d gufTni gra qO 1 ?r?g d ?6.^o d ?rig gqsr ejerfs) t 
ggJd^a qci: 1 

d ?(T7t srqd gq; qg Photosythetio Recorder sRf 
q|t q| ftir ??: f^^qr dlgr 3rqd fint sj^ dlgg ?Rd 
5fi|g<t sfiigl d fit qiafl gftjqtwl gw df% t g;q^ q|grt 1 1 fte ?iq ^ 

«r ^ qrfef^ncf} ?i^^g4r qg dl q>^t d ?rggg 1 1 gd) ^ gnqt 
?£.?£. d qgfq; fq; Diametrio Contraction Apparatus qg gro' 
sRq^ ggjta jRgr giqRqr dt gig ^ dl l 

gfo % gg I gigq gifl qsr q?T |?rr 1 1 ' 

g^itd qqpdt % grad g?? « gg f^qi I trqiiqqr, gfar 0 ;^ 

gwit il gTvsrar dl f'dl 1 1 ??ild qftgfd, i>fq ord f^sqg d qn^- 
qsrt qftqcR f%qr 1 1 qggrit g^q^gg gdl ^i-rqsgR 
Motor Meohanisim of Plants gig g’q d iraif^ ^ • 

?ri=q gr%qr dt ggq ggg q^ g?*iT dt qlt^ d ggrfirq 
^ t ?£.^£. d G-rowth & Tropic movements in plants 

35ag d q^ii^g qig Ri? gq; ^ I 
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arcirra:* fldt 1 1 sftpr^ra jft 35 ^^^ sno^^ti 

WJir ?f^K % €?r «? 1 | ^ ^ ^ an I m 

gnF5R ^ I ^ f^^I nilT «QR % f fe|H3 ^ ^ 

sr%n fisij; an^ 1 1 ^fi^nigain ^ ?R;Tt ?te qq q3 #5^ alt wnaqr ^ 
it * 1 ^ ^ i?l?q55f §Rk n?qt ^'l fesT ?? ^qr «rr fStf| 

l^r ^ ^ % q| % qi qpsrd^ ft ?oo qq & jfl qrf^rf awq qpi 
nqr «« ^ ill gq^ at ft 535 ^ qr*ft af ill isr fto; atr q% 1 1 

aw qft^ 5n?iiq5T?r— 57% ftaf nra 4 fwiflqj?^ nw % 
^ f%a(l f q| % sqrqRj % q|t s;flj|l f ^ Sir I fff snar | f% 
ft qq' af 57 % fit wr 7 % 57 % aga ^ ^ ftl 5 7mf sw % 

qitr ^ 717^ 7I7f Jrt7 ^ 351 7I7i¥l ^ f'l 31^771 f'l ^17% 
waqfw qs? ^aRi: ^ 5^15 7f7 if sflf^ra armgqn ft ttt |^?i 

qlT- qq fr tl^ «r 5 ?! fwiflaq; fit ^ ^ qa^ Jtqr 731 . 75 ? 

5 75 Titn^l q<l^ ^ 7qt7 m l afi^q % 57fT q.5qf iqr % il ^%q 
^7 ail I f5T ana? I fe q;f fta aila^ at ^ aq 57 % aRia % ?r«qRf 

77 IRT ^ f%al 777? fl qft 7 ^ 777? % 7?7 ^? qiq ^ 77775? 

t Ha? 1 1 anagan % '^aa ^ g^? ?--3=q? 75 ft77 ?i?q % l%q: >11 
5TPI.I ?(^^?ii=q alina^qR 777 fs? ‘ ts*’ 7 5 I q*^ qrqftPm 
?rqqr Indeterminate flar t ) I ca a^ % qqaT % 5 ^ 57 % qr«i?qf 

ak 7?sfl TP^ 7f?l?^ % 1 771 ; qiTff ^RlgqJ?: fH?^ ??>fq?7 I? 57^ 7^R 

St ^ 5!=5i^ ^7^ qaf ^ ^ ^qqftia %l gqftsi: ^7l ^S'f^qT % ar^qqa ^ 
^ f?f^7 ^ ^sirolfliqs f^sft ft qsrt f?dl I, qt d ffll^ 
sflo q;o ^ f? fr«qq7 ^ f^ 1^7? tt ^ aa % q?5rf ^ 

J^flTift^ 77?^ fq <l I qt ^ 5?it^ ‘qq?’ ‘ft qq?’ (Sine & 
Cosine) f? iH f^ a???? M Tqsnw q3» TRT??? aPiiaa ‘fnq??^’ 

% t%7T *n T 

37 777 s^aft f r jiifR? 577? fllr7«??l% 5?q ^ 7?a^qr?54! f^ 

^ % at 57 % 035 rqq % 5!^ Oars Synopsis of Pure Mathematigg 
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# ¥ro ^ ^ # 


lltTf t ^ 3r‘% ^TR^f^ireft *fl Sr i «Tq^ iriw ^1 

^ir «Tr, ‘‘?rw5? ?r sftsr j%^ q^«f ^ I ^ 

1 1 q;? 3<ir ^ ?rKd! ^ | ) ^aif ^raisq ^ 

91^ % f^«BF?f ?Ic!T % iraR ^ tl 5*TrP^cf fl 1 1 qj[i^ 

^ :i^ l" 

i:ji% 5f)q;i ^ fJT^ V90 ^ gsf nfs ^ # 

JJRStW ^ R^IFIf W I ^ ^ ^ 

Sfq^ ?S5=^«Rr flf I ^ V9«5 ^ 5^713 ^ 

»iRf ^ sn^ ^r r ft ^ \ ^ ^ 

^ Ir 5n^ ^ €iqf^ ^ srqjft a5*ii ^ t ^ i 

?rB5r !is«nqqr :— ^ % aT«T 9r*T str ^ tj? 3r«trqf 

% giir ifl f^PT ^ I ^i?>f) 3rR^ ^"wrqi ^nq^s^qsr 

*ft irr^JT gf^Rl % *rr i 3^% fir'll ^ ^cr q!t 
gf) ?Rr«:* ^ 1 1? ^il ift >r 1 1 ^ 

snsftq^, 5R fireri, f^R aR^rr ^ ^ 5rit ^ i ^ar I ft: 

9R ft's f^R gqs t ^Pra it ?nq^ wr, arflsq, ^Rft 
?nf^ ^ waRiw aq;^! rr ^ 1 1 
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jf€5raT|t srq^^pq 
5a»??cr irq! t c ^ % ^«q*Pr »? ^tr I 


gaaqs!!^ f^iTfsff *Tp5ra qr ?r?5ft i? 'qg^ at rr: t toO 
irr^srt^^i ^ {\s gr?r% awf 

scTRigsiq;^ *ft ^f5i:t?R'R<t5f ^qar rr ^ 

^R3)rtt % <1 q| ! 1st year t ^ qPjra % f^RR ^ 

aCf ^ sra: qiM? q^ifi ^ sraTfiRf ^ I §5RS^ 
cO at I Rfa ^ atat^sr |t^ & a‘'l sR Riitsr R?it #? 

Rft I ast qflsra % ftiaai f) squiqr a srr isr ^ 
m. i^ai^ Rjf atR ftsr *ri i ?s.«^ j? S’-A. ^ 

<l qan: 3r«w in: t ft? ifl ?£.*£. 3? ^aRir q? <?? ?i ?? qn^qq 
mK 'qT^?|l I 


Raw at ^wigqji ft^ RwqqiRft q?r It a |t^ ^ 

?nf% ^ftar^ql ^ ?i^ ^ ft? ftat ^r^tftf?<tqt 
ftair wif^R! aiRqr ?lt? )fl aacft *it I mi ^ snr^ eftqa 
ftqfl % S at s;‘5^ car? aq? ^ «• ^1 

r|% 1 q^t R? 3q ftat Mathematical Society % ^*nRf »ft 
?iin?qrtr't aTR? fe*^ qstrw ^ i ?rR?qrrft cq% qPna 
fRl % qf?fta ^ l m: # f ^ jtI^ R5t rrr 

5^ «ft ^0 sflo %qrR? % m ftqqf ftai ^ f ‘»r#Rt «itr®r ^ 

qp!ra% ftw<s ?i ^ ^ I qraj ^ ^ ^ 

$D ?n?o ?irrq^q % rr ^ ftqi aq ft**! ^ r*^? ^ t q 

ms^m ?raRt?Rrqf5!ra9Rr^ ^ -qftg tl rr; 

^ ca RR fr «rRqT?R ^[RTRI ft qq a*E itl aatRRR^ qq^ q fl ?iR» 
^ q?cRaR!^^f grrRa^ qswft q^ 

«Rgq^qsRRt^5^^%*R^ a?wraa^ini 
ftftq^?wr55R> »qil^qq 

H •««« a®t ^ ^M1 ># SKsm^iwiiw '^5^;^? 

,mji«,%55=rtl=t 
^ ^ a^Rait ^ ^ ’ 



# ?jqig5in o 
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Pr^’t % ^ 5T?jfi % ^ qimsira; ^ ^rq^rr 

^iqqqiT »n %33n3iq iCRi q^ ^ q^m % 

%q; JtsTT ?s.u % ‘Eq^l wf ^ qq;rf^ fsrr j ?£.?q ^ 

q;? q?iq qii tuq q? i%ci |?n I f g qqqcRl ^ ^Rigsp^c ^ 

^ai? ^ qir^l =^*1? i 

fSR 3To 7t nsra fq^^ rqqrrarq % qi^ts^R €l ?fl q;qj 
qq f$r<qr q;$r5qa?? qwigq^ ^ qsra f^i^?rreR ^ q 
ai5r% %q; vsy,) ^TqifefJT^r at 1 caq^ ? 5rt ?£.?^ ^ 
qiargqq^^ qi ^ ^ qicrq |1^, qrif^q; f^argft % sa» 

ftf?qFagr ?^qf ?rqqr «Rr aqq afea % sMqq ^ crar f^ ^ 

jjcsqqfci nftra %*) qtqqrr ^ il q| I 

sigqiq f^^rsra: «ft tis^^qq % aRigq*!^^ 
5Rq5ft ?£.? ^ ft q;? qq fzfq€) fif^«T % left qfe qPtraa ar.qt.q;^. 
ir^ % qra ift %qr f§ra% aiq ?rq^ eljq aq^ awif^ % aiq qfiaqi.' 
% qq?q % tm ^tq ^ I aq %)qt % qf ^ t ^rt i^it qiqs 
aifl aq fq^'fq qfk aw+tls % ^ i a?it^ ?ftq iT aRigwR^^l q;qi aiiggRr 
qaarfRf qq ?tq f^qi aq §tiqt % qfiaq ft qq'^q q) 
qqqr ^ i qqq^=cR qg: aq[5qq^% R?i^<t % ^q ags qiqr % fqq^ ^ 
q lt^ ^1 qfo ii?f ^ aqigqq;^^ f'4g feii^ % f^q; jfl ^nf^f fl^qr^qf 
q>t g5»0 ft ^qf qRan Sia gsasr %qr qr i 

fqla qiqr. — ^iqrgqiT^% qr^ qlt qrfqqt & ar** irif 

5qra |t^ qi% qi't ^ | ?e.fv ^ |(iqq % r^fteft fitta % wk 

qpoa qtiqiqf t» q:^® m ansf ^ qrr^ ^ at® ir^ ^ aqtt 

aqigqq^ft frq^ arq qrt# ft ?igaq f%qr l qt® ^ qsrfa i^q 
fq^rr^ ^ ^nqgqq^^ ^2 ^ ^ Ijf c *#q % %q; fir aq^ 

q=^ qqqO ?s.?Y ^ qs:ig % qrf^ifTlkit ft at «(f aqigqw 

^ toqq ai^ % firq: q;f ^qf f% ^ % f^q: at^ qq t^«qr fSra% 
fa^qqwr ^?q ftareR % frf^f rftqt ^ a^R ^ figqfe ^ ^Rgqa^ft 
qri^fiff sqq af? ^ aar.q qq % laq; <ko qife sfrq^ 
|qi lE^fR f K %qT I q^ ^ la^ ?rqfa ^ ara qrk q^r ^ at i ?a q? 
eft aqigaq^qt qrqat ajar qft figafir tf^ aet^ 'r ft aq; 
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# sftf^ra ^rtngsnj; # 

5 [ 5 i ^ ffitn ll?r Wf^r & Jjcg qjjyg *i(%g % 

^ ^ 5 Pt ^ I t?q?: ^ qr^?a f^qra «ir i sn-Rr-qr^ 
^a-^ra % PpEpfi t?q<tq jt i 7R^ fij jfl ^asqt qii 

qM^r l^qi ^ I qrar Rrar % srfea'lq 1137 1 1 q| ^ 

^ i q|T af q;qi. str. q;a. HRjftq srfessr *0^ 

*ft 3af7 g^wfar ^ ^ spfa?: srCf ^ "aqr «m Rfa qjRl ai^ ^ 

^aiaR q-st qR«rii qR^ 'r ift l$r aCI qi!i: qi^ ^ l§r q;5cai ^riqf r 
f 2M qsr qiiJT sir I 

*T5?agaf srfsrqi?R Theory of Numbers ^ 

6f^ 1 1 Highly Gompisite Numbers q? *ft a| JTftawf 

^ 1 1 5 ^^ Rra?sfl ?r ?s.q^ ^ a| srrqiR % ViA s^st 

% srsT g Cambrige University Press % qw%a pn srr f^e% ¥r.f(^ 
ar. q;^-. fq^aa ^ «f| trg^RJR ^q> ^ I I& ^ ca% Theory 
of Equations, Infinite Series, Definite Integrals 3rif^ a>ft 
qsprf^^r# Theory of Numbers, Ellipio Functions, 

Continued, Fractions 9 ^ Theory of Partitions aiafNa 
u^qari^ aafffss asn^) anil 1 1 uara ^ f^rcra ^ a^ ^qi qR% 
aa% 155 a^ % 9rqqq|^ ataarr f raf ^ a:? >? ^rrasr qR% q^Rra 

^r qqfsr f^.ar | ^a^r aqR:a qjr4 Liverpool Rf?a f^?ra % sft. 
sfl. ija. aizaa ^ ^r aar 1 1 aaqa ^raqrifija ?ia icrt I9a%fea 
^ e;o o % 5B<la ^ I, Ria& ^aaa yoo o 5:dl Theormus f 
^ f^ar qinar^<aqir ft;ar aar 1 1 aiqi^T qa I fi? qftsflw 
^ q? jfl fa% q«r?R d" 6 aa §■ srRrq* aaa ^ artar 1 

gqf^iT %Rrq? qftqsr % fa% ai% ^ ^ ^ f^Ra aqiiRra 
^ sft aa% qqa! ^1 aiar ^qse H aicft 1 1 aa% srRaa aiqa ^ 
l^iai I — '?a aaa ^ ^a aa q?a‘ia; aqrq* 5[iiTr55ia^% ^ ^ sjqsr fo; 
aa a^arr qaa ft aa awaai aaqa ara ?rR qi^r ^ 
?rRrq; srRaaaa ai?aq^ sdla flar l’ 3a% ^a If ^ 3?ir^ 
f^cnaa ai% % tja aia^ ^ t sr*it aq» aqa^a aCf |e: 1 1 
fa% ^^qjqr atarf^ Sar-qa ^ q;<ta 60 q?a sf Riaaf ^ 20 sral a? 
W afl il qj^ 1 1 570 iiaT, sft ^ ^ sfl ^«> q?To 
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^ jt(^ ?rq^ qrai ^ sr^ ^ Kiu 

^1 {Ifo ^r^igr % gpr ^ ^gr^f If juj; | 

f|i tR 1^ f^«r ^fS[g % ?n^q? ^ qlo giife ^ ^Rt 
^«i;^ 5% ?ni^ qfw ^ srii ir ^ sfo 4h: Rt* 

^js ^ Bfr«i?rr ?!■ a^rf?! i 

l^5fPRf j?|5r;r ^ 

§fk % ®rl^3T ^ar «Jr I f^^r m ^ '?ftsr»T ^ 

«?fR57^ftc!r «ir i ?? 9^«r ?5T% ??r®?'R^3’^ 
«rg< qff ?8 .?v 9 ^ !3f| ti^f^iF f7 ftr«Ra *n|f*i ll^ a4} i f^ *ft 
sr4l cr? f5T% ? ^ *^rg&er tiFsrfrst ^ sr^iftra ft f% ^ 

f«tJ# f 5wrR sN 177 ?rf^ *niT *ir l ^Nl ^3^ HI 135 ^ 
«S5^>^i |t^ ^ 3ft 5t5iHi jfl ?iWJTq 01 »ir^ ^ 

|&5r3Rqar5r^7gr*Tfif ( ?8.?e;?ra«n?>^t? 


3t0iS!?t % »55ft.--sn'f wefl^i 3«TJJ^a ^ 

^iittna «W9=A 511 '>"’^'^*'=1^ 

Wl mre I sai! ’TO 

w*iR ^n^tewsnw, Mil wRwfe 
flBsairtw*!^ \iW> 

«r«RiHI ^h*rMi siunq*iI«raa*M 


a^tiRUPiMi sik 

ftn It am TO I «S S W-# j) 

<t ^ Mock Theta Functions ’R 33 fr ui^ jn^i m 

^5[ qii ?R37: §5R ft 



qwR % ^ Jj sft. ^ >rw % 

sffitfegr fgiRt % ^ I ! q?^ «ftqgV #?q<t ^ ^ 

^fftr sft^ 53qn % ftrq ara Jr stf^Rf qt i ?qi^ 
qrqqr vr^g; fqqqf^Rq % st. ^qsr m^ffr ^ r^. ^., ^.<?qi. q?r, 
qq;. ?rR. trt, ^q;. %tix. ^^^r. ^ , qq arfq qqr^ ?e:s.^ ^ qr 
3 ft ?tJt gifN qrar-f^ % I \ ^nrftqr qs ^?r % 

qiq qil qreftq qqqoqft ft ft I qqifftq; q qqwfe fqqR 
qrsefqpT qqq qrqr ^irrfg ^rt qft 1 1 pVq qnrr-Fqar % qrq 

^ qrq ft qrq^t fqeiTqj ^ ^o feq^q qft sn? 5 f ^x fw 
qftqTT ft rqftq Fqqq^qt ^ gift fftft i qqft qrTOjftq fftctt q fqrsrqj ft 
q'q^HT qk sft?mgq qrqr?: ft qr. qi|!ft ft srrq iqqt ftkq qrqv 1 1 

qqqV snqfJqqi F^bt vn^k ^rftq ft ^^nq jftqr qqrqr ^ ^ 
qrq qqsprFq fqqrq % Fqftq qsjijR^fsn^ mq ?qU ft^fMr’nii 
q^r ftV qftrFBsq mqnf t;^ ?ft. ^^Tqq ^r ?nqft jqr qm qsrqr qk %m 
qqftq % ^rrsftqq x[xx^ qqr fftq qq i ?nq% qqqt ft 
qqiFqq %fk-q 5 fk qjqq ^ ft fqqqFq^qqft ft qrq^ft 
^sVqqrFq sqrq^ftiqirft ^rrqrf^qqqlf ftqiq ?nq ?e.Hft’^r^ 
qiFqq qftft nfk ^Rft fqqqFqqrrqq ft qq?qfft Fqqiq % 5^ mqiq 
Fqg^ |q I % qq qqqrq 3iqft qRf qrq ssqq qqrq FqqqFqgrmq 
3 rr§k ft ?iq qp^ ft ^gg; Fqqq fft^wq ft qq^qfft-ferrq % fiq 
srrqrq ^qq Fq>q qq sfk qq ft qqrgq srrq g^ qqq q| r ?nqit ft; 
?rqq srqqft ft; qR 5 qqq mq xsw^ kq q kgr qq ^ qq^ fqqrqqiqr 
q ftiqq qi^q ft fT q^q qqiq ft; |qft q?qq ft qt qrqft qr^ 
1 1 qiqft; q?ftqqf spT q^qr q't ?r?q#?k qFqs tqrfftqift gm qT^qqr srrq 
q'V qr f« 5 t 1 1 q^qq ft qr. qkqq qriftT ^ qqpqq qr^'Tq qsrrFqg; | 
Fq;?tft qq-q%qft % ^'irqjq qq ?rfq !p|?q jqf ^qg feft | » gFq g^ q;|r 
qrg Fq; qi'cqkr qqrFqq;! ft I'T q|'r ^x^ qqR afqs ft srg- 

qog I qft ifgFqq q §tqr I qiqft; Fq;ft |q ^g'f qft qg^ ^ qqgftFqqr 
frq fqqRftqr ftt ^q; q;s ft gRft 1 1 ^ fg^rg qfV qFqqiT^ 
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1 gr*i? srqsfl & 5^% t sit pi^i^T? ^ sf ritrs tl ^ 1 1 
f s 5r?i?R I flr>J: ll^srsr ak Jisis !^?^fsfiMq, sw 5rai 
l^fJi^l ^ «nf% sfprai ^ 1 1 

gT« ir^ 31 siTO 1936 ^ fsir f^apr ^ in^ 

?r^ftfi 4 f^ sd: 31 '?^ d;^ w’n ? 3 it ^ ^ I fti 

^RTSSiiT ^ a«ir & w SR dfsi 1 1 d;s |6t ^ 

^ 'll) SIR' 5 sws ?5tft 1 1 ^ 

5?if^a d;s 313 ^ ssss I ft 3f d;s iiiift^sftas ^ i^ 
ftr^ I 31? ^ sft fIT SI3 ft ^ 3IS ftftcl Wefts ^ ^ ? 

i>ir 1 sras t Wefts ft?sftsr^ 3ft sw stifi jft iis s 3i? si w 
l&HiR)?^s&|d:ssl3!r4f 38 ir^si ^ *ft sifts: sf sr^ 1 1 w 
srqsftslssft^^ttftsssftsl^^i^ ^1 ^ SSSSltft^ 
5n?wr it 3:^ SI S3«ft I S3 I ssr 31 1 srs ss: lit *ft si ss 3it ^ 

qiSlIftlftsIstsfSISlRIS^lft^SfSlSIT |ft 3:1 ST sIR ft 

I ftsft 3| %l ftft' sft 
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* ®To # 

gqrfaif ^ I't I %f?!T HW |r gw tssrtH^ % 

^ ^r iri’f sRRg ^ feri i ^ tmfw 

Ourrent-Soience % sp^Wf ^ ?rrw STJ^ |i«f | i *»! 'fPw 
?rr5R ^ EFW I ^ ^iw ^i 

armfip; Fg^ il: | sfk F®^ ^r gi§r tgrFg^ ^"T 

^T ^ ^ 1 1 

^'y ®T5f g|t I fe ?JFr % ssrfeFra; gigsrfg? ^ 

gimFsRJ ffRf ^ §y im ggV gstcT |f ^rF^rg ^ ^ ^ 

Jf ^lil^Fg ?ik srfVRF? Tfy 1 1 !iH ^g5|«rr Jr *r ^ 

F®^ ^ strT ?|| I WFTfggf ?ft^ gs'if Jf cfT sF*’’ I ^ 
'iT^ sw ^T ?ik #?if % ?fr ir'jfr 1 1 % ?m w 

^ 1 1 WIT wr 5ri7 ??r fRi ?crF^ ^ I fe w'Rir 
sRjfr spftwRn Jr ®fg w ^ ?Ri l^^rr ijw ^ ^raT | » 
sipgFT % ?n«r gm «n^ ^ >ft ?n«T^ g?T ^ 1 1 

Jr gT srr'T grwr iT ^ 1 1 ird<T f sift iffT m ^ gR 
grgr stR 1 1 'R?g gi^Rfr % gkig Jr gT iiR sppft tsft stk 
Fgftwj si’ci tgiFgsp % ^igr^g *rgfgg^ grggr ^ ^rnr 
®5i% ^ 1 1 g;sF gR ^ ^ ’ri^g'^ ^ ^Fggf Jr g^g>€ % 
|gg gifg qft p ?rggg g^ggr ft?r % gJr ^ \ 
tl q« n? ft gft 11 *g#T ft gft n? ^ ft i gro grigT ft gg gg^ 
gifg gtg gR% gg% gpgfg ft IT ftTF^rgr ?nftw fftgfg ggR I’c 

grgr Fgft gRfSEit ft gTft graft g^ ^ fg^w g^tg^ gFgftgg % 

gg^qFg ^srrg fftgig ft gsigr w I ?ftr sraR ?5.^'! ^gfggft ft gn^ 
( gggsf ) ft ftT grqft ggf gft gggiRigft ft fi ggl grg ftg^R 'ggg^ 
ggtFgg; fgfggg grg gR^ ^ ftTfegr Prgfg g>g gift Fg^l 
sft gr^g gif'g g>T?Fg % ggra ft gift gfftftgnr ft gl ft i 

wfqft g^gg^ ft FggigiFggra gg fggig ft 515^ ft gtift gggifegr 
ft srgft^ ft »Fgfr Fggrag gsg^ftT Fgftg fftgiwrg gjift Fgift I 1 ?n'^ 
gg Fggig ft grggrar «^Fggg ftgg gg|rag gk FgFasr tgfftgg ft ftgficr 
fftgi^Fgg gR^g ggFrfftg'T ft ggftgf ftT fg^ gig qgsrra gl ftT 1 1 
gprar gg g^grg I fft ^ ^ 5^^ ggwiftgr 



^ 5r?fr 5p)' % frr Jt !nT% 

^ »Tir?rqj toF^ik it 1% 1 1 

«B5ftr5rq 3jk ?r^if65>jr ?i*;Trfr.— ?f Fqi^FqstOT ^ 
tl?r.?ft. t. qft ?F»rrJr jpif ggif^ & f?^rqcf ^qr i ^ m 
35 ^ff cftiT it i=rrF!T5lf 5t m it qmr I farfr^ it 
1 1 W3!T5't q:rjr5r gkr^fft^ ?ft 3 ?rnT5t -kr jrMer 
F53r 1 1 !rTq% p %F*g5 f^f^siraar % sto % ?}t. ?tqi? 

m prg- spt I 

*rFqcn:— ^ f^Rpir F^r^r m# Fsnj qtei 1 1 ?!itF5 
iir^a' siIk % ^ffi5 it qit ?rFqg snfKt, «rRj feqr, &f5WT 
I!#®’ Sth 5?^ 55 % 55iTf55 !rrq% # 5T^ 31%?T|lf ;ftr 555 T, «f 555r 
?fh: *r|?Tr 51 gsars ^ wot 5^ 1 1 W5t % sFw IotFw sft qlqq 
it 5t 5OTOT?it q^ ?nq% 5r«T !P%qqtr 5Pf 5T 1 % 1 1 ^q 
International Botanical Congress % ^ Jr it^t qi^r 

qrqr^ ?rF5l55 ^ 5OT ^ ^ it^ OT§r 155 itF^^ott ^ gq- 

ggrqFg w 1 1 ?trq % 5f f^it 5 I q^OT ? ^ OT55t ^ ill 

qml International Geological Congress % 1 it || i 

'? 1 Fwqr 1 ill OTit #5rFq5 5rOT!5t5t 1 it mql qg5 m Fhot i 
fq^qft 1 1 ^ql 5q q^r ot 5l^ qrf it ^ wot git | i 5555 

Fq^qF^OT ^ q 1 qjreqTg % 5^5 51 1, it Fqw 5t qrgt 1 Cean 
of the Faculity of science qt urq q|| 1 «nq OT^q fww 
5rq'q % qwrfq fqqnr 1 qt qR-q^ qtt 1 «r®q5 qq s% 

1 1 HIS ^ qOTf3 1 OTq ’jqq FqsiTq ^qw % qt q^q^ ql 1 1 fwrq 
iTq % qsra 1 iH qT% !• qfq^qq % qrq it qqrqfe 
I 

qFqf^ qrq qf5 ^ q^Fw q?qnff % OTqrq5 qt q|i% 

1 1 qqM i?f^rfe5 qteiq^ ?t qrqqit qrq# f otj qw fqqr ot I5r 1 1 
W qtOTq^t % snq ^1 ql ^ 1 1 qrit^ ^ f5OTOTf555 qlOTq^t sftt 
qfqq qRitq ^IFwq qkiqqt it qiq it ^ qw qq?fft 1 OTrFqq it 
1 1 15 % qnl qql wrFrq ?fk Fwr qfqmt 1 qqrcrr^ qF*? 

qq 1 qrq 5 I f? qflqr^ ^t qK3 % fqq: 5 I w qtr 





ftHTR 
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* sro ?rr|r=fr # 


% 5R%q- I «nrr ^srar I ftr sffff f5ii% % 'tsr ?|5r 57^ 

^ % 1 , 31 ^ 555^ T?: *i5<ht qrr 3 ir;r prr 5 Tfl «rr 1 isr ? W 

«Tsi^> MV ?fT§ ^ 154k % TSTit % 5 -k ^ 41- c?T?if 4«rpr 

5>r4 I { 

?nq% r|*Tr5rJT q4?r % iFjrfi^r uk f^^Rr 5>r ^ 

I ^?rr % 9T?«r UU ^ < 1 ^ ^fer 5 >frT I i ’p 

^ 5 r|r%^ ?r 4k,si?cR §»r 4 ff»rr^*r 5 ?^ wr fwfir «rT 5 r«rT ngrai 

% 3nf?5f5i ^ s’=5Tf 4 ^ |f I ??r 

4 sm^ 5r4«iT 4iF5r^ 1 1 aft sftsrR w^Rr 4 fii% | 

JT? 41- ffris ?4 Pi5iHr »rirr | T^ ff^rra? sr^ % 4kt stwr 
| kr ^T5p ?^5R qxm ?rr75? 4 snS" % I ^ S5fe ikr 
I srffT srr4k^ 4 F|*rr5rjr % 3r% $”% ?t 4k ^ifwt ^ar 
5?f4 3f% ^ 5 k ^cr^aj^ ?n^ 1 1 «E’‘5nt % ^i5?!T 

»n*T 5 ' w ffarapr ^ *rFfr sfiffT ft ?r 5 icrr «rr i f^ aror I 
F? agwr % STRJTJT % JTf front 5?4t it 4tT ?Fs ft 
3if 5PT sraRT 5»T 35? 4k rof3 30 % 35» 4t 3 xt 3T ^Tr W 

it I ¥T it 3f 4t F 35510 1 F5j 3f ^0 SK 4t snft 1 1 

S’tT 335qf3 ?i5%’T<!j 5nn ^^4 0f3!4t 5>i4f % 3i«f ft aT*r 
5^1353 0«rf4t 4t 5?^ 5Tf55\?f 03R # F^ftf | I ^g3r ^ 055353 
4 ^ 4 k^ qfk % at >31 FfTctet!)- ?rk 5?# wq4 3i 

PfF533 ^ F33r I F5? 0R3 4 fST % 3|3 ^ft 3363 Fr# % 5i| 

5rf«i^ 313% ^ 53tF^ f 3 at t f 3r| 5r^ ‘nr F 0 # 313^ % 5jf I3nt 

3«4 F3t I I 3353 F3aw t 3f 53r 33? | Ff? 3?? WT & 100 

33 ‘T 3 3143 5 :f 5 rf 4 t 5 . 1 4k s 5 ? 0 Fr Tft fl I ?0 at 4 t ?nqt w^rt 

0^5!K t 4t f3r33^ 3lt3 5?^rl 4t ftnrF^^r 4t 3t I 034t 3T35JT !f3 
3R3 roR % 5TT5R3 f33T3 4 ^XI 4k 4t f 3k fff! ^ | I 
sTRrr 4t sricft | F^r fff f 3 rf t l^r 1 3000 33 iw t fscw B«7tfT t 

snrrFf it3flF34t3‘c^ft¥^3r33t4t3Mit4tF30t'{.3' , 

fti5; 535r 4t b^^Fr 53 ?rr3 ikr 4k 0t ^F3f rF05? 5?r5r % « j 

^ I Ff3ra3 t 0C3I3 t BT3f3 t a i 

3f?333f 333Wk’ 4t fl | 3T3 fl 0T3 fi3I33 % 3 rf 3 t ^ffT 5lt ? 
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# Sto ^ ^ # 


ferr^riPij^sr ^3r f?*rr far^ srt. sftfqqt 

qfe !<?■ ^ r f ?rT 5r?:f ?r p ^ g iflfg'^ 

I w ?rrgr% grepF % 3n% 
*fc gqfsr ^rqf' ^girg qfes ?5rrf?Rif sRrsRfgrsrM^ gq U»» 
ter ^ q*r. «?. ^rrFgrahq ^gpr % gnr qw ^T" i ?R?raq sm 
gqfR grqr Fq^nr qq 1^ srsqqq qr^ % iqgiw 
qrqsf^ !rat»qcrr % qnw # i qqq f# ??rq f^rqr q^f ^ i siqq^ ^ 
qq. ^. qfhiTT ^ % qrq qiqql’ *r !ffq qnqg gqqjR ^ *nq ^nrnr ^ 

jrFcnftPrar qdqrr ^ qrrPrer |q ?ftq qg*f ?ift mqrratg gq^rar ws q5t i 
qftqrrq fqqq snqq^ qo ^ ^1- wrj ^ Fqm t Deouty 
AccoButant General Fqpr ^ ferr w i sgqrajqrgk gw^qrfq?q 
qq sg #zl ggpn ^ 5rr«g qn:% qnr gr^ giqgqq ^ nf qigr t » 
qg qq qq ftp; ^ ^ grqqft qrr^ gqig % grgfqq? S’ft ft’nq 
% pFqf?sg ?gr^l ?rEqq% 55?fl'%gTq qfl ^qgnr ?rilqf 
fgg% qfifrqr wRg if i^qf! wfq gf qFgfe qqif^ 


qq qFqqrc q# gsq fqfhr gr j 

grq fg<^ ( ^ q rrg ^ g ggqg % qq qq q grg qrgqpf qq^ q*’^ ^ 
qfq qfqjr Fqij g^ i q^ ^ ^ i>% q*? i ^ ^ ^ 

g|f^ qrf ^ %qfq q?q ^ 

qgr I gqq qg gktg ^ ^ ^qO' fqqng grgqr gfqqig gfg & gr^ q^ i 
'^ % qiq giq q^q g ^ grq»q grqq^ qqqfl’ ^ * 

U?? if Fq^ grq grqg qjg^gr il'g qg gfq qff ^ 

% ggqg |gp g^ i w qq qq ^ I*? 5^' * 

^ #rr, grg «gg f^-^gpr ^ 

gifeqqpsTTg.srrg^ggr J giqg^^ srfgqqFqgf gfq gi?rf^ 
^ If % sjqfgr qrq gif I grq^ qqq if P 
giq^ gnsr gqqqq % if r^j^gg i^r ’ra*’ ' 

g|f g grqjq q r gq»g r fgqqftgrgg if ^ 


g|tggi 5^fqnq Fqsn i 

g ^it qf qqg qr^ |q g'f qqq ggifgqr gpgtg ^ ^ 
g^ |q I qrap feff gg giq q^rq^' % qqgigq ^ p" 3®^ 




5f?iT ?iR?r ^ ^ % ?\9 

? ?*'*! ^ |?BT sjT 1 Prai ?sry tT^’c ^ swfr 

s*ife ^ tsft^ f »iR ^ ^ SR ^ t|(Tr ^ F?!rr «rr ? 
?rPT ^ ^i*r jpuf^ % siT^q ^ ^ •TR’^TcT l^r spV inrfrr^Tr 
«rr I ?rT^ Fg?fhr g^ #5STni^ % sj^r % gj^ir ?nT mfftjr ff| f^cr ^ 
^ ?fti B.A. ^ gjTRl’ ^ ^ n? % I ^rrcrr «f^fRf^ ‘rra'al' 
% srfeg Jin5^'y tF^^t? ^ qjfjrr ^ i 

70 ^ ^ ^ eieT f f? |7 ?i;£^ ir 

Rf^ ?rrEr si^ 5 ^ »rq F^snnqp % F|fg gir^^ ^ 

?i1Fa^ ter % ^mu FagfH ft »nf 1 JTft % Fjrfe'rfr «ft aft. et. eftter 
«n?f*R 7. ^rstrar % F»t^ »ft ^ 1 *t^ a- F»nr # Jr 
sfRrqriTJig^ ?? wr5r^^^f7#F5??^^?ftR'h5rr«r«rnTTfrqTO¥'t 1 
^ ?[W ar? 1 te^’^'t ina. If. T(hiTf sppr sFqjt Jt qra ^ 1 

ariHsr ^i*r^ % ft 'ftaf ft Fa^a % fta f^ qra'. arat 

«!)fT^?r “?F?srr!^ sf# ^ 1 ^r?r?' ^ ^if qfr ^ ^ |7 

tfHt ^"t^ % ^'?W S'T^ ^ *rTf5Tq> s|% faat sra^r |f Fqr % «wf% Fw 
raiTir ^ «rs?rflFT «ft Fjpr ^ 1 xx^ wm^ It f*r¥t 
arram ?snjft a ^ sft’^ Fa^ % PR fst ?rr!ft ^x *nfa5 te 1 
FcnR[ w if«. If. % 5n? w ^B?i?j!r rsttet sr'Rit^ft ^nft^ ^ |?rr 1 

?«;oV%!n7^>.Ff. ^ fpF^7«n:^jrsw«f# Jf w gif qiarfa^ 
fa^a^Rra' ^ & 5iT^ ^ TTfeFtfqrfF trft^ 'R'Jf snw Rf^ i wfF^ 

^ Prater % 1^ * «rrq% if^ 'nteW *niTr ^ faara 

ga 'wsT lift ?rr7 ft ^ 1 33Fi»5rt ^ftfa? fa?rR ^ ifiT-if. 

wt ?iM # ^ F^ iW-* ^ ^ 'r^ ^ ^ 

^ 5Ra ?r sRJiF^a |t^ ^ srteer ^frrPF^ iteft % sr^iRra 

ft ^ «H _ 

xm^ sR^xr Spectrometer xx Jr«fpr 

^ ?f| P5 8n^ ?te^ if* I 57 ^ XX F^g^r 5 ?f^ 
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«> ^ro * 

% 51? 5r ?rp?i? qjtjf ^r «t? ^?i% hj |, !rrq% «$B5crir 

1 1 RiRi'T^r 5rr^5i5? ?;t Hnofr | F^ Fi>^ F^iim? gRi% 5 ?? 
Hit? Kisq; VT55 5|1: ?!Ti^, ?i5cl? ^ ?jt 551?^ ?T5it ^ 9 % 

HTi'?!?! Hfh: ^ *nj¥5ft 1 1 

5T0 Tm^ ^ f^na'V HI? ?:T Htpw 5^^ %?! ^F?? HIW ^ 
5^ m»f ^51? F??t ?ik f ?r?f % feij q? jR^q> . qiq^ nitFcR? 
FaRn?^, TT^rmftqi tr«fT ?(%? ?n?sft Hiq^ Jlr % ij? | nratg; 
snq fqq^r FqnR Jr qq? qq srqqfqf 1 1 HiiqqJT ^^q'cs tsrrfe 
‘?nT^ q^n? # ^sr’ 1 1 ?rrq^ 1907 Jr 1917 5 rq» % ^r^pr ^ ^ 
5 ^ 55 ^ qrqrqqf % ftrsr? 1 1 1917 Jr qisrqiTrr fqqqf^M? Jf 
FsRrrqrqi^f % q?r?:s % qr? wqrarr? 'qr? qq ^ nnq srffFq % ?qt 
% ^qq sft? FqqJrqiir ^ t?lr ?| i srrqqq qrrqr q>r Velocity of 
Light qjT^ qi?^ ^ qq qqqr q^q ?|r I 

«ga qi 5 r qq qt^rr ?q : — 19*21 q^ iflsq ^ ^ ?nqqq ^qq ^q 
qrqr % qqq qq % sfTJr it^ qr qrw qrqfl qst qcqfs fagjr |f y 
hrt: qiq qrqq qrerqiTrT hit q>? q?it Hreqqq ?fk nrptqq ^ qq q«j 

FqqqqqFwq qqjq q^^t 1922 Jr jpqqivTT Fq^qFqqrqq q?tHit?Jr 
Moleeoular Diffraction of Light qiqqr Fqq'q Jf srqiTfqq |Hn 1 1 ■ 

q|q Jr qfqf^ qqr^ ^ Fqrqt ijq Fq%q fqqq Jr nrqqr qqq^q 
q'tFw ?qqi? qq% qr^ ^ q^q ^ qlFqqr srgqqrq Fq;^ | qq? ?Tqg 
^ fqqiq q5t qi^rnit Jr qnf fqqr | qt? qqt Jr qqrqrw ?qrFq 
SFq q5t| I 

'oqg SORT? :•— ?tqq qqr? Higqqrq 1921 q gq; |l qtj 

^ Hft? 5tqrqr? 7 qrq qqr qf?«rq qj^ ?^q??nq?qJr HrRqqrqrq^' 
^ i iqqq «ftq#jr nriq^ qqq qiqr % qqq? q? i^r qr i q»qqi?rT 
qiqq hit^ q? qrq^ qTql, ^qr, qk q^ Hnf? qrqqsiFqr qrawf % 
sm it^ qiJr sq>i?r qq nrsqqq gq: Fq;qr FqqJr Hirit q^rqi? ?iqq srqrq 
^ qfjqjiif ?r5%qijr qnr% Jf qiiq ^ qiJt i 

qF?fe'q qqqqr Jr sit Fq??iq Fa^art ^ % qrqq Fqfqqjt' % qiq % 
sfes 1 1 q^qng % qq^q Hfk qq% htt^riu % srsqqq % Fan? qt sjrb 

’fq Jr Jr l^?i$ qiqt q qqi'q qiarr srtq wi? Fqs |l 1 1 iq ^tq 
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« ?To ^ < 1 . 


^ at !irT?ft Indian Association the Cultivation of 
Soinece’ Ferfer to ^ #■ i sttott 

w Fsqrrar a§'t ^fr an i 5^ I't am ?r aar ^ ea to ^Tr 
5 ft?: =a 5 r qt 1 ^rjftar ^ Faa aaqft asif aft uI?: a?: sn^Ia ^qrsff 
a*fr ^ ^F? ar% 3raa aFaFesa Fagra at a^r aqfro 
a|r 5 nq% qFca^ % a^ sTo aq^ atftrqi Fasfa fa^ 

^ Fsnt ^ t ?a% ^aa |q Fq> arwr srgaanr w*? ^ fwf aFaa tot ^ 
^ qji aaa t Fgar 1 a^r qac qrc ^et TOt ?aT% sn^a ^ 
Fqr fiRaFagiaa % a?qri^ aria araar a^ arfsk gaaf % aft arq^ 
Faaar qr at 1 


a^ ?£^v^?R!rffa'tqfaa'f % affta Ir ara aa ^ 
?ra?qr ^ atqrrdf ata^t #? a^ 'aria ar^ ^ ’ 'qrfaa arai*f’ a^ 1 
TOat la Fagfaf ?t aT a/fcrta ^ ^a aaaar a| a?^ ar%a 
% ftranara araa qq at arary fear ar aa^t tq®^ it^ t i 
sfj— '«ftga araa ^ FqaqFaaraq qt sfl^a'ct at f 4 tare aqat aitt 
^ ar^ft aqarft qftaft at a^ Faa arfedta ai^ at^ a^ aiar- 
ana ai qf?:aq fqqr |, aaft aft aFa t irfqa at?" arfaFqa aaar 
a|t a¥, at t aq^ aasq jFa ^ aaa a itcear 1 arara Jr |a | 
ftr ^Faafa^t at la sit^a^ % fai? a^ aanc ^ at at ^ 
Faaa^ari 


^a'aat?: arq% larf 1917 % aaaar fWaaiaa ar ar^ 5 a 
Faar ak aro a^aaia wvm g^gq^ra 1919 % m q^Fa^ % 
a^Pra iNt at ^ aJt 1 aaFq at?ra % ‘arF^ qa ^ aeff % 

Irro ^ a!^ ^ afaaia aft ar Faa at % f^Priff at qfi% 
^'ar^ aaa ^ ^ I la aarc arq aq% saFfTO atsri, aFaar ak 
asa^ra'it aaqt-^ aFafe qr aq i arq aaaa n aa 1917 ?r 1^2 
^ aaam Faia karraa at^ ari a qatFaJraa ^ agaara ara ar 

aai%q|r 

Fqa& 20-22 aaf Jt arq^ qatfa^ ^ snflq^ & a aiaa a 

* ant en* I 
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^ ¥10 * 

I uri ?F¥sft ¥%?) F^^pr % sifsi^ % srsw 

¥JfT^ ^ I ¥fr ¥if5nrJ!T, ?rrjft¥r, F^^nfF, ftwIFw srrF? 
F^s^F^OToTifF ^ ?ri¥f^ F«P¥r »prr i ?rt7% 5^ ^ppiff ^ ^ Fotj? 

sr%5 linFfi^ Fijrffl¥ ^ ^ htjtt ^ ^ 1 l¥ ^ ^F 
F¥wi¥ 'tFi^¥ % srFanrFgifF ^ srrq^ ^ ^ t ferr «rT 

¥¥ "R g qp5^ wfF gF?rd ¥r ?F Fg^ wim % ?r¥gT m 
gF *n? \ sr^F^^r ^ ?¥#¥ 5iFs^?nq'gi^»i^i w5Rf^ ^ 
ttti gg ^ 18 gr? 1925 wj cnrgg gw % ¥T5 girg 

giFqg mq 1 

gi'i^T g’STR % 5Fir F?¥g 'R 3 sgg 1929 ^ VRg g^%'R ^ gF 
%j.’ ¥F gqiFg gF^Fcsg F^¥t i 1930 ^ gf?g ^F gFgr^^ ^ 
^17% Igrfgg ^jjT ^ gqgw *F '^Jrsr cggf *fR^'F SRR fegr 1 
‘Rg ?g% gF 5tF^ ¥R ^ ?fF gvfF cR? Fqrgr iTRaFq tgrFRj qfF 
g|F Fggr 1 1 ?g «Rg % snFcjr % gcgrf 5R str ^ 5CTq> & Tm% 
sgR % grFqRii'?: % gqgft'q Jf grqqiF gFFaqr F^rg gr HFqg 5^?gR 
Fqgr qqr Fg^ qi^ qr^ gg?g t^fgqr gr JF gfq qgg grqgF 1 1 qi qRffR 
srFgs ^g tgrFgg ggifg qFqg gqir srr Fq^ qrFq ^ ggr^ ^ 
% gq«r <35 qgiFqg qiF sFgqq FqiiT grer | 1 w ^Fq ^ siFgqq qrg 
q^5q>R (st^qj 800 qFo qg) srr Fq^F gi^ |— >?^ ^ ffF 
Tigrqq gk g'Fgri gFqFg fqgig % gggR !nfq®gR % Fgif, giflR 
^ gq«F<s¥ ^qgr % Fgq sfF^ qrggr grfe ^grqqr ^ fgi? gg?Fgq> ^ig 
qi^ qi% sqf^ qJF i fg gsgg q^ grr gqgjFq? ^qFgg, gif, Iggif sftr 
gggF fF srf^g % gq ^ ggnj gf 1 gff ^ gfgqg<R gq fF^c giqg gi^ 
ggg qitg, isgF gF^ RiggF ^ fF gq 1 

gif 1941 % giqfF g^qn qg gfg'Bs ^gifgqi q^reqgqHfqi^g 
qgg ^ fF gFqqjT ggF gq> gfF^qg % gii^ qg qqq> gF sngr 
qg gFrg g|g iF q>g ggifgqiF qfF sipg fF gqg 1 1 

giq gq^ sirfgggg qfVgg, rsiicRrrg, gegif ghc gFggr % gg q^ 
fF grg qg^ gfig ggiFgg qF qi^ 1 1 qg qgg^ % gR’=g qR^ ggg g sF 
Fgg'F ^ giqqg s'wi t FggF g^ g Fgitg gqiggr 1 1 gregg g giq 
qqi sgggra gniFgq? ^ q 1 grq W ’Tf^'F'T I Fsp^ig q^ gFgFcsg 
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# sTo # 


^ sr(fl ^ ?rnr# Jf ?rhitPr^ st^AffSTR ^ itft ^ 
5nrr 1 1 5?r^ *rrq^ ^ ^ snftjr- 

?rr5rr?ff ^ g'V ^ ferr «rT i ?rr5nr5r qrq- ?f^R % 

?»■ ?r?w?r ^rfiir ^ ^5fh: ^ srRr® Indian Institute 
of Science ?f q^^f^TR qujf qr ^ 1 1 1932 Ir 1937 

STR W ?rf*rT ^ «f|- 1 1 


qrq^ % qr? q q^r*r^q*T ^ 5rri%^ ff*rRr ^ ^ ^ffi^ 
% ftnj qq% s^f^irar q»n? ?!■ qlt ^ncw’cl «rm> ^ qw 
^T^r ?^r ferr i qrq% qdtRpTqsr % aRT^qnr ^ '#^ir sffR^r qw 
PH^m’ 'pr % q^nqq ^ uw srrzftqq ^ ^rfer 

f?5Rrf 1 1 qrT?flrq fwR % qt qw qqraR sRR 

qf^ TT ^?q ^ 1 qi'T^ qf qiqi" qfqqrqr I qrw ql" 

f^R q^K ^ qfq fqR Fq^ i fq q?*rr*ft % qfqfep qiq^ qrq fq^q 
fqqrqq ^ q> qqRr ^ 1 1 qrtt'q^il' qk §q^ftq)^3f^ qi%q ^ 
fqrqqr qk fqqrrq % Fqq; *(t fq q^R PfR 1 1 1934 Jf qqak il" 
qT'1% Indian Acadeny of Science qraqr opr qt q5*q ^ ^qiTur 
qf^ I j Fqqq qi| qqf ^ qr'ffi'l' q'w ^ qwk Ir qqql ^ Current 

Science qiqq qq? ^ifqq qfqqr q'^ q^qq ft 1 1 q| ^ 
^ qi?r qqrfqqi wqf’ ^ fqq^^ ^ Fq^ Jt q^qT^ qr^ srrqrFiuqf 

qfqql qqqt qiut 1 1 


qjq qq^ qfcq^iir Fqqrq qrqiqr qk % T^^. ^ 
srnr: q^q it qiqrq qnq q;T =1% I • 1921 *t qni Oxford ^ fqFsq 
qi?nqq%fqqqfqqTqqf^ qjk'qJt qrfqq |?qt qrqqitsmFq^ 
qrqr «lt 1 1922 ^ qrqqit W ^ Fqqt i 2 qq qrq f 
1924 qrq 5pqq ^ Fqqq qFqif firarq q?qT ^iqq qtqn^t % ^qt 
qqtqk Fq?q q% i «ftFqqiq 'qq^ ^ ^nkt^ % qiq ^ ^ 
qndtq Wqqf ^ qtqnqqpq itqquqri 
q'tqW2qt%^q^‘f^f'?»'’'^ fqqqkqrqqt I: qnniqer qqikqt 

^^^qqTqiq^tqq^qtmcqf^.l924it*^^rjJ^ 

% 6p! tow finif >P> 1 « »n;wt A 





2§8 # iTo ^ 

tsTTpR* ^ ?)■ ¥!■ ¥1^ 1 1 F^fr % ?rF?rPi:?B sti't 

Tispftf^r, !n!fgT?^ ?rk 5rr?^ % *t> Tiif 5rr?rr sfhc trflw 1 ?iftr 
f%^>^§rifr sneer ^|i fsmsRjR 
wrer sfI % ?nerT | srtt^ nrV ^7 nf)- ^r?ft % ^ht 

!r^ snnr 1 1 ^rrn^ sfhrefV i?y vft m^er 8-10 wrrnt 

i^ifief^ I ^rgi srarnr ^ srfer §'V 1 1 

.^ernr n^nR ?n^ nr^jfr ^ n«n giraroui ft^rfner q? 

^ ^ sffeiT nfl 'Rr 1 1 snarfan iFt ?rrT wn sftgn 
^ ?na»ft’ ?r firerrcT I ?fk Fsfn Tter fwR nrsrnr ^rtFer 

5fk 1 1 'ranr ^ snf ft 5n% qR sfy Rn | Ff *rjft 
eft STTR tsrfjpF sriTF*r ft^r | sfre n[T qift cr? ?Rirfer 
seeni 5#^ srq^ ^ ^ 1 ?i¥a^ Jr ?rrft ^ 

1 1 'RRwr snqi^t Frog ir wr^ ^ % tsisr^^ 
'?! I 







3ToSrW!| mi 

^rrgrtqr % ^RfV Tferi Jr sffjr srqrjfV sr%?rT sftr «Tp?«r*r 
% ^ % tfrTfjRJ ^nr ^ sto Jr«r^ m% Jr % ^frrfJj^ 

ir ^ ^JirFtr stm ^ t ft? ^r® % grq mq ^ ^'V 

»Tqi^ ^ srrgt 1 1 5m% Frar srT 3nr?rr«T ?rr| si^ft Fsr^rr % firsts ?rr5ft 
frrtr^ qR % q^ otsitw sjrr'rr^ Sr i Jr^rfrrar ?rT| ^r sffq- ?e;£^ ^ |grr 
wk strF^ qk qris^irfrr JT || «fl' i f>T^ 

qfTm ^ ®T^ r3J% ^ ?i?Nr ^STR qi=5r qr ?rTwt qqr ?r?3»rrt 
^ra|F^ fir^'t 1 ?£?? *f ?rfqJr sr¥rq>T%3r ^ fenifr q?V ?e!:?:»ftr?qa' q^sFT 
TRr qi5rqi^ ^ 5«iTfr ^^r ?jk 5r«iT 

^ snqqjt feqfsf'srw ^ 5 tF^ ?r‘qi srr^r |q Sr i 

snffi' ^se^fqfeqa qfl'OT qr^r mq qj^iq*^ qfT 
Jf 3rrqrjf srg?5r^ ^nr q ?r st q q l qr qg g qkr ?rqt^ q^ijs^ 
% qra fqren: snf^ 5 ^ i qqrfq' srrqqfT fq%q ^ qfqrq Jr sfT Pbt ^ 
^ ^ Jr T^rraq sfk qVRrqi fqfrrq if m q'^r q^V rq^fr 1 
5nq% ^ ’i^Fq % qq. ql. ?fk if qq't Jr qq.qq. q^ 
q^ qqq ^qff ir qrq spf 1 fqqqfqqrrqq ir ^ q^qrrqf if qiqqq 

5qR Fgqfq I if qiq q;qq»^ fqqqfqqrrqq Ir qq ^fer fqRnq 

qrtJrq ^ qq. q. qff qfijr^ sftq qffqqr fqqiq qff ftrerr ^ % 

fJrq %qqqrq fqpiiqi ?£?£ ^qjqqperi fq^qfqrarrqq Jr qrqqit 
qq. ?fr. qff qqrfq ^ Pr^ 1 

qro qrf % ffpq qjftqTqqr Jr ^RrFqjff qff sr^ qqqq gqq; 
qf' ■ , . 

iil=q 

?-q 

jr|T q= qqrq, q= q| fqq ^ qqqrar | Fq? fq qq qrr Fqrqqr 
qpT qrqfqrifsq ^ qqr | ?ik q %qq qq qf^ qq% qrqssq fJp^ 
^ 1 5rTq%' qq fqsrqr Jr qqfqq q»t ^wnft % qfaf ^ ^ q»r'^ ^ 

qqr qqr i qq% qfqftq; q^ fJranqr qqfqqq, ^j^q^qqr 
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finrttr 
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s>ff T?: % ifak’ i tfnfir^ sfTo fnrt^, 

3i?tfeiT % ^sfftrs ^ ^T snf'fl' % ^ ^ift wst 

Sf^ ^ 1 1 

Tm ^twfat % "CHt ;— u^'s *f ^fPTB tpm ?ft<rr5^V 
^ 3rR% Theory of stellar spectra *ftF5R» 

^ ! 3 »T 5 re?T *r sn'T'fit 5 n*n f^f%gr i f?r ^r*r *iit Jrt«^ ^ 
^ “^ 2 ^ q'l^'tir ^sfiT!!^ 7 || I ?r^fV ^ ^ffrefhr g^rrfjiff mi ^ 
sik #T mi % m, f5r m % mm^ 

fir 11^ 1 1 mi ?er 11 ?r irjft fimi itpb- 

% 5t mil % siMiFi % n % Hrifia n? igr mi% sriFut 
F?i ft[5T?5r %' iT^ ^ mrnji Fi^r i 5?^ mi % ftri? mi 1^ 

it m? I ¥t Institute of Physios sir mcrjis|ti isftRr im % 
^ft mi ^ fsT^m Fmr iq ik ?e.^“ mi iin s^Royal Asiatio 
Society % nft Fellow itfii ft? I mi 'infi % itfef 

I ifiui ^iFT % iwRiT mr 1% % I it mi iml ?f ^ m?r 

iRiti Firni mi'i % imiFi it5 1 n wm n kit 

II mi% mmr it m'k fi?i i^pw ^ itr mfn irnlf % 

^r i|i ^ mt mrm^' urn iror it Indian Academy of Science 
ini 11 i?ir ^ mft uml \ mi^ ii-ituT % mm mu 
mi ^ ^ Fii 11 g«rafik idt mn nr 4 t if, krek % imrar 
srfilmr ?r mnft kits ik ki 5 iki ft 1 iw^mn vs mnft 

^ mim if National Institute of Science it mtur 
1?: ft if I cmnn pFms ^ ^ % ft mi^ ^ g ftkn % n f qi 
sNt mn ft I mi imm fk lift, sftFcitFii 

kmi *Pii‘i if ft iq » 1ft % mi lirFiir iq-ift fimf rimFi^i^H i 
% Fmrar^ ’am it iRi % ikFiFi % 1 

ilm ’srft I kf mi %i5r t^rfii mf ^ ^ iki krmsr 

mfirftmimiirilf^I mi% knff if % i|f! ^ ifti tmki 
^ n ft. tkf ^Fi srm 1^ ft 1 1 mi% if knr km^r* 
mf. ft. qi. iftm it ftki Fimi %i?: ifki 5 in snci ^ 5^=1^ 
mi% ftki kwn i^ ^ n? ifi Fi^ft kiiFi?rniff Jf •' 
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# tro ^5!n5 gr? # 

*raKT3; erg % ^ ?r?r^ ^ ^ ak ?<T5a: 'QfRr ?r 

1 1 ^ sriT^ gsrRr^ ‘enrirrpi’ (Thermal Ionisation) 

F?reRit ?T ?isV firerfer ?r gterr 1 1 

^ ?nr7^ % %ij 

ft%iT s'^Fff’T ^wIRstt srgfJT ^ I w*! ^ ftrftw 5»n^ S^i?: 
^ F*r^ I ?5. f?rerr?T U^o ^ wt w»r#5 % Fsfij gq i ^gr 
apm'l g'^wqr srfec f*qHki5r frieRak; gafire 

sit. a?l jprI»Rri«rr ^ ^ ra" \ 

afeT gt *rlf ?riR ^ !rra«Ft ^r ftwnr ?rHrr Sir ‘ al 
fsreil’ aiTTf^ ^ ffkeT gT??iR fa^cTT srraia ^ 

'w'ffl ^ fjnrf^ r?«rr i ^ ^ ?rTa% aif ageagrif a#r 

I agr I" 5fte ^rra f ss Fer^r i »#§• stIt sgt srgr ,?rT erro^ 
«rk 5rr? ?rfl% PffiRl ^ ^ ^ Pi5i^ 

% Jt ?i?r^cT ^ ?fk waf ^ srtot ^ i 

? % arFae' ^TReT 5rT% ax m aJ5iaraT {3aa%T5nr Jf^ftFeia? 

ferR % %srT ?rRiJf’ Fjrgefi i aa^RR ?e.^? 

F^airra ^ ?rll^«F Fawr^r ^ str^t fq J agr ?rra% !r%<T?!j^RrT aa 
qa? ?r»i?R a>a% W*rr an «fi*T^ f^r i arnraR 

^fnaVxg:^x' i«rr| ^ 

Fa^TR %‘'n1^ arr^ fngtw fin? ’h? i 




# irnsnsr «= 
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fJT fr^ vfr ^ 1 1 ^ ^ 

TfiTTsr ^ ?retf^ ?r ?R5ft f?3r5r^ ^ ^ir «ff I ^ 

^sft ?R55raT % gpff fT^ |t ^ 1 1 Pet 5iq^ ^ ^ 'ifeff ^ ^ 
'nrfl!, ^ '(ft ^ !Tff 1 1 (Tf? s’l’ ^ f^fcr ^ ^’Tlf 
3n# €t .3^ sjsTT *E?r5r ^ ^Rfcft |, sjfsi ^ r(ia: ?R!^ 1 1 
!rfafi:?s ??r »r|TfS % ^iw !MW%(R» twrFjRr ^’Rfw 

sTT^ st^rt it (n? 1 1 ^ srra^ ?fh (fTi^ (Nt ^ |*t ^rq^ft 
^ spftJRTrsiTsff ?r a?t?rnTr p q>^qra i f«r srRnr «rr, 
?nqj5: TfrnsRgr aft 5rrq% National Institute of Soienoes of India 
% ^nnq% tR % srarFra «n i ' 

spi ^ t^nPTqrt ^ 5n^ srnr ^ gft 2r sik srftnrH at 
sfnqqjt ^ aa? ^ aft qnrr err i srq^ p % ?Trq at q# ^ i srsqaa q>r 
wrqqft aar ^ err sfk fasTR tsrqf ?fafTa % safaka? aaa qraR wt 
fewat qrr ^ aia arrax sn'a aRt 1 1 ara safer % Faq aqt 
% nft aJ'(ft aft Ffaqrt 1 1 aiqt ^ warFaa? ^aiat % Faafar ak aa- 
sa t at srp- anr Faar 1 1 National Academy % at arq ^arqar a 
aarqFa at q| ^ 1 1 Indian Science Sews Association aa aa- 
sa 'rft sirq it % sraaqa qk«w 5fk a w ra a ra aa q>a 1 1 Scinoe and 
Culture % srara aqiaar arm ^ t arq it i i ai^ f^rra araar 
qa ^ at a?ft ^[aaa akt 1 1 anr it % sraar t feqa feaiaa ^ ?fttE, 
+«+ar % aif'a qqta *f qkta (ja ara aqt ^ aiara t a |^ g ti ' aa 
Oyclotion aart % Fat? waa it af | fat aat q^ ^aFa® aarfaq? 
sft. aifa t aaR fear ar i la aa % aRa *t aa art qr ^rfeat at 
-qrr Faaa a^rtia at qaar ¥t ggjft ^aaqt t a^fea afraar Faa ?feat i 
^ arar ^ artit | Fa? afe feataafeea t arqa t Faat aar Fa as aft ataa 
jqgaR qit arr atana snar far at aa% afearqt awiaa; ar® taara 
ari it itt, aatFa fea sa % aia tarfear afaaar ana an aR qi 
t, sat tar aft af a arana 1 1 
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# ?ro # 


»TnT ^ trsi^ 30^ 1 1 ffifiRr p er^t ^ 'tTHr* ?fk 
lism’ fq^q' i3#^5fk I 1 

w®rmf w STW :— OTRitsrn^ ^ ?n«r ^ ^ 

^ q?t »ir?TOt ^ r 1 1 firoff ^ 

srFsg't^r | \ jrjt^ 5(t1:^ ferpr % ?n«r gt !rr<T^r sw f^sr^ff ^ 
’fl'.^rssir srTsr^ | « er^'nf?!^ f^iw % sfirftw wpt srr^ft^r ffirfRr «ik 
5af5ff5 % ?Tsg«i!r ^ ^ %% t| | 1 


?IH fff 9i?r «n: ^ ^ I Rf f^^?rr5PTf ^ . sri^ 
?rh: 3i^W5T *r|f? ^ 

srlt I# ^ ^ 55nsrf »ira 1 

if Nationail Institute of Soienoes of India % ^5t5tiT 

*r|R7?jf *fkf^ 

sTsTtf^^ ’in^ ^ ^00 gtn f'mfr 
arajsri^r s^t i «rrm | ^ *Pt f#TOT sfk. ^rtf ^ ^ 
fei? i«rr ^ Tsir %\rm ^ 

1 1 sfsr W «rrq^ ^ ^ 

M ^ 5tk ^ «t^'n ^ f^ *r^(5JT tf^'T % ^ ?“»* 

^ ^ ^'f «rt I ^ ^ ^ 

firaw I, ?? 5^ sihc %?ff *l! ^ I*? I 

|5i5i?R?fk3nft?iT|3ft«n^«n^^ 

% ^ I » ^ ^ tp? ffcr SWT ^ |. * 1 ? 

331%}^ ?R!nf^ I j Tsnj «ife ^ ^ . 

siTfiTT Tft ^ 0 % srr^ ^ 

siw«h wif=ttOT*S,r«ra» TO’* 

„ ™Wa™ =ismi sit sra % Rll *'" ^ 
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5T ^ I srt sTf!: sRt% ^rr ^|— 

^ fqfTO ^ arr t|| > 5rtf 5n^ ^ | — 

?f5«n^ 5fft 1 1 ?n3r f^^rR ^irst ^ sRdt ^ 

3n% w 3RT5 'HIT 1 1 ferr^ ^ jrRg ^ ;i| ^ |, g% ?ir^^ 

% »i5f ||- OTRiT % sfiRR^ vnm % 5TT ^ fgjrr I ! 

?iR ft f^?n?r 5t RjRgr % srr^ ^ 5R-fg!ff?r gt F^jit 

1 1 Fggrg sitt ?Rfer % srRk ^tRrF^ ? rFriF^? oq^ r 

qft atf SR sq^ qrt fiRiR gjir fegr |, srrfe qff^ % ?r firar 
R5R % i%Rf?u Jf ^r^RR ggR qSt 1 1 str gir ’tr^' strt rt 
^? rR ft 5rR |— qR^tf: ^ gsnfHgj srft q? itr^ sift i 

tR F^5TR qRR gRq % 5rR Frit |, 5rir qRR rr«t ^ 
F5R I !fk Fq5rR SRI SRFRFqff RSRt % ^ 'arsf qjq 
FiR^’ ^t ^ % qq ftf R R R|T f I FqiTR ^ 3r|r RSR qft gfcT ^ 
feR I qft ^ qrqj !jFqqqRr t.SIIR R q? JfRq qft ^ 

R grsR R RqiJft RT tsT | I RR R{% R RSTgcir RR ^ft |- 
^q ^ t t t— t^^TR qpR qft RR ^qiT: SR ^ %qr 

?IR q;?: ^T, sriqqqr ^q;?: Rfft et^ R^Rir 

‘tWf , # RrEI 5raSRT- ft SCf Rqsft I qT 53R Rq | % RSr ^ 
»rRq^t g^qi^it RqFqqiqinRT s^lmra ^ Fq^R^R^ 

^R, ?riqrr^qftK qqi FqaR ^ ^qr 5t str^ sfk 

qqqcf 1 1 


f 


•» gq S ^^ ^ao> 



f^inR sir *n»i«r 


!rfjr srrRrriif ^ ? 7 ^ f%PT *n!i? srrffl^ 1 1 jtT? I^r 
sTw jft trnnrar % 3rf»T % grar faRTR- Sf ft^rr 

5 IT ^ I *Tk qf fqsrR % ^ qnw | armq' srt srRjqf & laqr 

?if«RT ^ qrni 1 1 


srrp^ ^ fq^'S^ 5 rarr qFrqsr % qqn ^ ^ 55 fq qrr 
I qqfq ^ Fqsrrq vm iter am ?{k qsram Jr fqsnq ^ t 
ijpfrsrrr^-sRTi^^sq^^qf Jr ^ qqfqafr 

^ Fqqr fft qqr sraT sr®# ^qnc ^ anirfr i {^Rnq ^ aiJlq> 
«mr?fr Jf Ir f s[ sr^^-tftRRT-qrRq, Tfnpr-qrrFW, sftq-^rreq, qq^TfiRn^q, 

' stlqfq-f^rq, qqT-fqirrq, f fq'?n?q, qiqq-qrifq fqifq I * 
sRfqq qqqn^i^ 1 1 ^^tq? ^ sn^ q^qr ‘qrl q? F^qqT tr qq^ ^ 
^t, mfq % <Fq^ snqr qqrq qrardT 1 1 Pb^ ^ 5 nq % - 

Irqf Jf Pn?^ trt qrarT- awqq qfcqjqf sjfqf^qiqq^ 

qr q qi arqaqq 1 1 q^: sqffii srrqT qftfwfqqf & scw itST |- 

q? qit qftffqfqqf %.q5f5r qqrqf I ^ qTTftqRr^ ^ «rr^- 

?nqqq^Bqr?fr % sjf^ qrr s^q qr^qr 1 1 ^ ^ ^ 

1 1 fqsnT fqfqqq ^7 ?r iT fq qq# ^ ™ ^ ’rqq qr^ 1 1 


qjqq % f ^ q qf^ pj Fq^TT | qa% 71% % 

TOff 151 sroRi® ^ t-<n? 

IR art aw at-wwwi www 
^^feWfwHrwwtw a *rfW w. to' 

^mi 3 waa»to^wrwpwCi'wtw<at TO a ^ 

towto^ "kto 

TOWosTOawawii* 
qqff^anqqr^^^^/ „^s^^gq%5nqq!t m'T 

sr^ % ?fispT t J 



